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(54) OPTOELECTRONIC DEVICE AND PROJECTION TYPE DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance light resistance and to 
display a high quality image while suppressing the increase of the 
thickness of a light shielding film of an optoelectronic device 
such as a liquid crystal device or the like. 

SOLUTION: On. a TFT array substrate (10) of the optoelectronic 
device, pixel electrodes (9a), a TFT (30) connected to the 
electrodes, a data line (6a) which is composed of a light shielding, 
electrically conductive film connected to the TFT and a 
capacitive line (300) which is formed as a laminated layer with 
respect to the data line through an interlayer insulating film (42) 
and includes a main line portion that is extended in the direction ^ 
crossing the data line looking at it in a two-dimensional manner 
are provided. The data line and the main line portion of the 
capacitive line are crossing in a region that is overlapping at least 
the channel region (1'a) of the TFT looking two- dimensionally. 
Thus, the channel region is doubly light shielded. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrooptic material pinched with the substrate of a pair, and the substrate of said pair, 
and the pixel electrode arranged in the shape of a matrix at one [ said ] substrate, The thin film 
transistor electrically connected to said pixel electrode, and the light absorption layer formed in one 
[ said ] substrate at the side which is arranged above said two or more thin film transistors, and faces 
said thin film transistor, The light-shielding film to which the laminating of said thin film transistor and 
the protection-from-light layer formed in the field of the opposite side was carried out, It connects with 
said thin film transistor electrically, and is characterized by having the joint of the channel field of said 
thin film transistor formed in the field with which the crossover field of the data line of the protection- 
fronrHight nature which intersects said light-shielding film, and said light-shielding film and said data line 
laps. 

[Claim 2] Said light-shielding film is an electro-optic device according to claim 1 characterized by being 
prepared between said data lines and said thin film transistors. 

[Claim 3] Said data line is an electro-optic device according to claim 1 characterized by being prepared 
between said light-shielding films and said thin film transistors. . \- v « : ; • : 

[Claim 4] Said data line is an electro-optic device according to claim; 3 characterizediby^having:the„. t-.:o« 
multilayer structure containing more than two-layer. r.f..iU»a tsv tl< jcw-tz zrcfcyvt:***: ;rr,n t 

[Claim 5] Said data line is an electro-optic device according to claim, ^characterized by-carrying out the e 
laminating of the light absorption layer to the side which faces said thin film transistor. ^ .» . v 
[Claim 6] Said light-shielding film is an electro-optic device according to claim 1 characterized by .. - • , 
constituting the retention volume with which one electrode was electrically connected to said pixel 
electrode. 

[Claim 7] Said retention volume is an electro-optic device according to claim 6 characterized by having . 
the capacity electrode which becomes the side which faces said thin film transistor in said light 
absorption layer, and the capacity electrode of said protection-from-light layer formed through the 
dielectric film to the capacity electrode of said light absorption layer. 

[Claim 8] The capacity electrode of said protection-from-light layer is an electro-optic device according 
to claim 7 characterized by carrying out the laminating of the light absorption layer to the side which 
faces said thin film transistor. 

[Claim 9] Said light-shielding film is an electro-optic device according to claim 1 characterized by 
connecting with the constant potential line of the boundary region located around the pixel viewing area 
by which said pixel electrode has been arranged. 

[Claim 10] The electro-optic device according to claim 1 characterized by having been arranged in the 
shape of a grid under said two or more thin film transistors, having been formed in one [ said ] substrate 
inside the formation field of said top light-shielding film, and equipping it with a wrap bottom light- 
shielding film for the joint of the channel field of said thin film transistor further. 
[Claim 11] Said light absorption layer is an electro-optic device given in claim 1 characterized by 
consisting of silicon film thru/or any 1 term of 10. 

[Claim 12] The projection mold display characterized by having the light source, the light valve which 
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becopnes claim 1 thru/or any 1 term of 1 1 with the electro-optic device of a publication, the light guide 
section material which carries out the light guide of the light generated from said light source to said 
light valve, and the incident light faculty material which projects the light modulated with said light valve. 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



{Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a : 
active-matrix drive method, and belongs to the technical field of the electro-optic device of the format 
especially equipped with the thin film transistor for pixel switching (TFT js called suitably below-Thin 
Film Transistor:) into the laminated structure on a substrate. " . : . j ,\^ » . 

[0002] ■;.!.«. • J-,-..- ... • ; . : • **. i ... * . *.i t\* . 7, ? : ■ i "J „ *. „s. ,. _ . J.-UfcL j i ■ . :tV - . " , ' :- 

[Description of the Prior Art] In the electro-optic device of a TFTeactiye-matrix^drivecformat, if .incident r 
flight is irradiated by the channel field cofTFT/for pixeLswitching (established* in v.each pixel w arcurrent;will v; 
. occur in excitation by light and the property of TFT will change.- It becomes important to shade thei i.r 
incident light to the channel field and. its.boundary region of TFT-especiallyrin the case of the electro-, 
optic device for the light valves of a projector, since the reinforcement of incident light is high, then, the 
light-shielding film which specifies the opening field of each pixel conventionally established in the 
opposite substrate — or it is constituted so that the starting channel field and its boundary region may 
be shaded with the data line which consists of metal membranes, such as aluminum (aluminum), while ■» 
passing through a TFT top. 

[0003] Moreover, the technique of decreasing the light which carries out incidence to a channel field by 
the light-shielding film formed in JP,9-33944,A from a-Si (amorphous silicon) with a large refractive 
index is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to the technique which forms a light- 
shielding film on an opposite substrate and a TFT array substrate, the light-shielding film which generally 
has about 0.1 - 0.01% of light transmittance is formed from Ti (titanium) or WSi (tungsten silicide). Or 
according to the technique which serves as a light-shielding film with the data line on a TFT array 
substrate, the light-shielding film which generally has about 0.01% of light transmittance is formed from 
aluminum. On the other hand, the light of the light source of a projector application is about ten M 
(megger) lux. According to research of an invention-in-this-application person, by TFT, the optical 
leakage current of 5 E-1 1 [A] extent arises in about 1000 luxs here, therefore — up to extent which 
generating of the optical leakage current resulting from a slight light which takes for attaining highly- 
minute-izing of an electro-optic device or detailed-ization of a pixel pitch in order to meet a general 
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r request called high-definition-izing of a display image in recent years especially, and penetrates this in 
the light-shielding film like ****, i.e., change of transistor characteristics, can check by looking as 
degradation of the image quality on the display screen — actualization stripes — it may be 
unacquainted and there is a trouble. 

[0005] Although it is possible to thicken a light-shielding film and the data line and to raise the 
protection-from-light engine performance as this cure, in having thickened these, in the laminated 
structure on a substrate, stress occurs in the degree of pole and, as for a practice top, various problems 
produce increase of the curvature of a substrate, arid the processing time of that membrane formation 
and etching processing etc. 

[0006] Moreover, according to the technique given in JP,9-33944,A, even if it compares the permeability 
of a-Si with Above Ti, WSi, and aluminum etc., it is far high. For this reason, in the light-shielding film 
formed from such a-Si, while attaining highly-minute-izing of an electro-optic device, or detailed-ization 
of a pixel pitch, especially the thing for which the light of the light source of a projector application is 
fully shaded has the trouble of becoming much more difficult. 

[0007] Let it be a technical problem to excel in lightfastness and. to offer the electro-optic device in 
which high-definition image display is possible, this invention being made in view of an above-mentioned 
trouble, and suppressing the increment in thickness of a light-shielding film. 
[0008] 

[Means for Solving the Problem] In order that the electro-optic device of this invention may solve the 
above-mentioned technical problem, the substrate of a pair, The .electrooptic material pinched with the 
substrate of said pair, and the pixel electrode arranged in the shape of a. matrix at .one [said ] substrate, 
The thin film transistor electrically connected to said pixel electrode, and the. light absorption Jayer: , 
formed in one [ said ] substrate at the side which is. arranged above said two or more thin, film. 
transistors, and faces said thin film transistor,- The light-shielding film: to which the laminating- of said -■■ - - 
thin film transistor and. the protection-from-light layer formed in the field of the opposite. side was ... 
carried out, It connects with said thin film transistor electrically;. and;iis characterizediby, having the joint :r: ; •* 
of the. channel. fiieldsofrsaidthin film -transistor .fornnedsin the field -with which dhetcnossover^field.of the^ ^ ^<?r ->? 
' data .line* of/the pnotection-from-light;nature*which: intersects saidJight-shielding^ 

shielding film and said data line laps. . . , : v: -u w„r. .wfcCi.^ww. ;:w wi 

•j- [0009] According. to the; electro-optic device of this -invention, the/ChanneLfieldroff:a ±hin: film, transistor • i 
.is shaded by the duplex by the data line of the thin film transistor connected to the pixel electrode 
which consists of electric conduction film of protection-from-light nature since the data line and the 
main track part of a built-in light-shielding film cross at least in the upper part of a channel field, and 
the light-shielding film. That is, if the electro-optic device concerned is used towards the side to which 
incident light (for example, incident light in the case of a projector, application etc.) carries out incidence 
of the side by which these data lines and light-shielding films have been arranged, the channel field of a 
thin film transistor can be shaded from incident light to a duplex. Therefore, even if it uses the. data line 
(for example, it has about 0.1% of transmission) which penetrates light a little by relation with thickness, 
and the light-shielding film (for example, it has about 0.1% of transmission) which similarly penetrates 
light a little by relation with thickness, when both shade to a duplex, very high protection-from-light 
nature (for example, about 0.00001 - 0.000001% of transmission) is obtained. 

[0010] Moreover, the light (namely, return light, such as the rear-face reflected light of the electro-optic 
device concerned and light which outgoing radiation is carried out from other electro-optic devices in 
the projector of the double plate type which constituted two or more electro-optic devices as a light 
valve, and runs through synthetic optical system) which escapes from the side of a thin film transistor 
from a substrate side, and results in the inside of a protection-from-light layer by the light absorption 
layer arranged by said light-shielding film facing said thin film transistor is absorbed by the light 
absorption layer. Therefore, the internal reflection light generated in the inside of the light-shielding film 
concerned can be reduced, raising the protection-from-light engine performance to the incident light 
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, which carries out incidence to the external surface of the light-shielding film concerned by preparing the 
light-shielding film of the multilayer structure which contains a light absorption layer in the external 
surface (field turned to reversely [ of a thin film transistor ]) side of a light-shielding film at the inside 
(field suitable for thin film transistor) side of a light-shielding film, including the protection-from-light 
layer which consists of metal membranes, such as aluminum film with a high reflection factor, and Cr film. 
The light which arrives at the channel field of a thin film transistor can be reduced these results. 
[001 1] On the other hand, generally, if such a light-shielding film is stacked not much thickly on a 
substrate, it will add to there being problems, such as causing the curvature of the substrate by stress 
like the above-mentioned. In this kind of electro-optic device if the irregularity and the level difference 
in the maximum upper layer used as the substrate of for example, a pixel electrode are large (the poor 
orientation of liquid crystal — like) — a malfunction — a lifting — easy — it becomes, or if the 
laminated structure on a substrate is not much thick, it will become difficult to take contact with a pixel 
electrode etc. For this reason, since it is not fundamentally desirable to thicken thickness of the light- 
shielding film made and crowded on a substrate or the whole layered product, the configuration of this 
invention as which the protection-from-light engine performance required for a duplex in piles is 
obtained for the thin film to extent from which sufficient protection-from-light engine performance is 
not obtained if independent, and film other than the light-shielding film of dedication is further operated 
also as a light-shielding film is very advantageous. Since the very high protection-from-light engine , < .-. 
performance is especially needed to powerful incident light, such as:a projector, application, the ■.. , . 
configuration which shades to a duplex in this way in a crossover part is very effective. > . , . - *,.•:*., , 
[0012] And it. becomes difficult [ not a light perpendicular to a substrate side but the light of the slant 
t:.which inclined in the .direction whictamet .the.:data line ] to trespass upon the. channel field; of a- thin film -rjs ~ : 
transistor by existence of the data line, and becomes difficult [ the light»;of the slant which inclined in ^n, 

- another side and the direction (namely, direction which intersects ; the-data-line)-which« met the main- -- - 

track part of a light-shieldingifilm ;] to trespass upon the channel field:of :a . thin film transistor by, , - *o' >v*;-.t>*c 
existence- of- the <:main.track,part concerned: And the component- perpendicular toia:. } substrate:side,ofe.\ t ^ 
it ; powerful ^incident- light/iis ^main-'and.thejprotection-from-light enginesp.erformance^sjhcei^ 
.- w Jow^strength^ comparatively;dmorder itwhtch.isjaccompanied by the internal *reflection<:and:<the::multiple^ rcu a 

echo for example, in-an electro-optic device ];to shade the latter, to thevextent that. the lightrof suchc:x j « - :.; 
slant shades. the formenis;not needed. Therefore, the light which advancesraslant to a .substrate* 'sideus nr^r-v* 
shaded anyway by the data line and the light-shielding film very effectively (even. if it is one layer). Also 
when powerful incident light is used these results, degradation of the transistor characteristics by the ^ - < 
optical leak resulting from the incidence to the channel field of the thin .film transistor of this incident . 
light can be prevented effectively. Furthermore, it also becomes it is possible and possible [ also 
specifying the opening field of each pixel to coincidence (for example, omitting the light-shielding film 
prepared in a traditional opposite substrate) ] to prevent that an optical, omission arises in an image 
display field, and a conte lath ratio falls with a protection-from-light layer and the data line. . *■ 
[0013] in addition, such protection from light — for example, it becomes possible to carry out by 
approaching a thin film transistor comparatively as compared with the case where the light-shielding film 
prepared in a traditional opposite substrate performs, and the protection-from-light engine performance 
can be raised [ while avoiding that this extends the formation field of a light-shielding film superfluously, 
and ], suppressing the increment in the formation field of the film only for protection from light, or 
thickness without narrowing the non-opening field of each pixel superfluously namely,. 
[0014] Suppressing the increment in thickness of a light-shielding film the above result, property 
degradation by optical leak of a thin film transistor is reduced by high lightfastness, and, moreover, the 
electro-optic device in which high-definition image display with a high contrast ratio is possible is 
realized. 

[0015] In the mode of 1 of the electro-optic device of this invention, said light-shielding film is 
characterized by being prepared between said data lines and said thin film transistors. 
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[001,6] According to this mode, since the joint of the channel field of a thin film transistor is first 
covered with a light-shielding film from that upper part and it is further covered by the data line from 
that upper part, the high protection-frorrHight engine performance is obtained. If constituted especially 
in this way, since a light-shielding film intervenes between the data line and a channel field, the bad 
influence of capacity coupling between the data line and a channel field can be reduced. 
[0017] In other modes of the electro-optic device of this invention, said data line is characterized by 
being prepared between said light-shielding films and said thin film transistors. 

[0018] In this mode, since the joint of the channel field of a thin film transistor is first covered by the 
data line from that upper part and it is further covered with a light-shielding film from that upper part, 
the high protection-frorrHight engine performance is obtained. 

[0019] In this mode, said data line may have the multilayer structure containing more than two-layer. 
[0020] According to such a configuration, the degree of freedom of the ingredient selection for obtaining 
the conductivity needed for the data line, the protection-from-light engine performance (permeability), 
chemical property, thickness, etc. increases. ...... 

[0021] Furthermore in the above-mentioned mode, said data line is characterized by carrying out the 
laminating of the light absorption layer to the side which faces said thin film transistor. 
[0022] In this mode, since the light of the internal reflection in an electro-optic ;device or a multiple 
echo is absorbed in the. light absorption layer of the data line, property degradation by. optical leak of a 
thin film. transistor can be reduced.. . ■ :< . -r. ^ ; , . ; 

[0023] In other modes of the electron-optic device of this invention,, said light-shielding ;film is . : :% ^ . : . ? 
characterized by constituting the retention; volume, with which one electrode was electrically connected^ r f 
a to said pixel, electrode. ' ; . ; ^ n.^r .. :kv -.-k .-.;.i.r-c-„-r. . £_\ 

[0024] According to this mode, a lightrshielding film can prevent effectively, complicating the laminated . u\. 
structure and production proeess on a -substrate by- making a light-shielding film and storages — ..- -v- 

capacitance separately::further, suppressing the increment in thickness .ofalight-shieldingifilm. as :a v 4 . ( 
whole- since^ it ifunctionscalsoias <a ,pixeb potential .lateral electrode -ofenot only ta pl^oteGti:onrfrom^lightuli.• QisU&stc 
! :.funetion bMt.retentionti.v6lumencre ••Ig.vJav^^sttOTft^^ ,, ^? , :tc^CLi■: * . vui rr*Lvon:^^ i 
..[0.025]' Furthermore Jn thevabove-mentioned^modevvsaid retentiontvolume- is ^characterized bychavinghthem sad^ia 
capacity electrode which . becomes the .side which, faces said thin film transistorHn said;light:absorption : ir\ 
layer; and the capacity ielectrode.of said; protection-from-light layer formed through; the dielectric; film-to as, 
the capacity electrode of said light absorption layer. .•*•„■ - - 

[0026] According to this mode,* retention volume can prevent effectively not only the function of .<-?: . . v . r.i .. . 
retention volume but complicating.the laminated structure and production process. on. a. substrate by . 
making light-shielding film ********** separately further, suppressing the increment in thickness of a 
light-shielding film as a whole, since it functions also as protection from light. and light absorption. 
[0027] Furthermore in the above-mentioned mode, the capacity electrode of said protection-from-light 
layer is characterized by carrying out the laminating of the light absorption layer to the side which faces 
said thin film transistor. 

[0028] According to this mode, the absorption-ofHight effectiveness of the internal reflection in an 
electro-optic device or a multiple echo can be improved by the light absorption layer prepared in the 
capacity electrode and the capacity electrode of a protection-from-light layer which become in a light 
absorption layer. Moreover, even if light runs through the protection-from-light layer of a capacity 
electrode, it is certainly absorbable in a two-layer light absorption layer. 

[0029] In other modes of the electro-optic device of this invention, said light-shielding film is 
characterized by connecting with the constant potential line of the boundary region located around the 
pixel viewing area by which said pixel electrode has been arranged. 

[0030] According to this mode, since it is dropped on constant potential, the light-shielding film which 
counters a channel field and the data line on a substrate at each can carry out before-it-happens 
prevention of potential fluctuation of the light-shielding film concerned having a bad influence on a 
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, channel field. And since such a light-shielding film is dropped on constant potential in a boundary region, 
complicating, in order that the laminated structure in an image display field may drop the light-shielding 
film concerned on constant potential can also prevent it effectively. Especially, if the light-shielding film 
concerned is the same as that of a fixed potential side capacity electrode like the above-mentioned, 
good storage capacitance can be built by dropping on fixed potential. The constant source of potential 
of a positive supply or a negative supply supplied to the circumference drive circuit for driving a thin film 
transistor as a constant source of potential which connects a light-shielding film is sufficient, and the 
constant potential supplied to the counterelectrode of an opposite substrate is also available. 
[0031] In other modes of the electro-optic device of this invention, it is characterized by having been 
arranged in the shape of a grid under said two or more thin film transistors, having been formed in one 
[ said ] substrate inside the formation field of said top light-shielding film, and equipping it with a wrap 
bottom light-shielding film for the joint of the channel field of said thin film transistor further. 
[0032] Thus, if constituted, by the bottom light-shielding film, protection from light to the return light 
which comes from the thin film transistor bottom can be performed, and. protection from light can be 
performed from the upper and lower sides of a thin film transistor. In addition, a bottom protection- 
from-light layer may also drop a bottom light-shielding film on constant potential in a boundary region . - 
that what is necessary is just to constitute from the metal simple substance containing at least one of ^ .. • . 

. refractory metals,cSuch.as.Ti, Cr,.W,;Ta, Mo,.and Pb,. an alloy, metal silicide, a polysilicon side, and a - 

. thing that carried out the laminating of these. . . , ; . , r.*.- . 

[0033] Said light absorption layer may consist of silicon film in the mode=in which the built-in light-,. . 
•-. shielding film or the data line. mentioned above contains a light absorption, layer. . ^ f,..- . , - »w. -.i.-. -.vvt. . 

[0034] Thus, if constituted, the internal reflection in a built-in light-shielding filmior the data line can be - «:••:■« 
, reduced by the Jight absorption layer which: consists of silicon film.tAs silicon to. apply, any of polish 
: recon, an amorphous silicon, and single-crystal-silicon are sufficient: If the channel field of a thin film - f.— - 
transistor is especially. constituted from::siliconrfilm,-. since a light absorption layer .will . absorb the: light of r -. c vv^ 

. ^u:^ :;:.,therifrequency component which tendsuto?be^absorbed< by,this channel^field > rjt is-.cGnvenient.v.cu? c c ^^/i^iots .iiu 
•r \" . [0Q35]dt is characterized by equipping the projection mold indicatihgVequipment^of :.this^ihventiQn^vyjth^-'ti;^ffxr:6j f 

riiji>^ -this^i^ention^tbeiAght^aiTia^t 

. r« guide section, material which carries .oubthedight* guide, of the light-generated fronvsaidlight source to. 

..■-.v-'-j said; light valve,; and-the incident light. faculty ^material .which projeetsiithe lighbmodulated'with/said^light^^idv^ 
valve, in order to solve the above-mentioned technical problem. . v e . 

[0036] According to this mode, since generating of optical leak of the thin film transistor in an electro-v -*>rr*r;M; 
optic device can be prevented, a high-definitionJmage can be projected: . .-, > . v..;/. . 

[0037] In addition, the so-called bottom gate mold located in the channel field bottom is sufficient as 

the gate electrode with which the so-called top gate mold located in the channel field bottom is 

sufficient as the gate electrode which consists of a part of scanning line with. an electrode, and it.*--. 
. . consists of a part of scanning line as a thin film transistor concerning thist invention. Moreover, the - - . -» 
upper part of the scanning line or a lower part is sufficient also as the location between layers of a pixel 
electrode on a substrate. 

[0038] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. ' 

[0039] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. The following operation gestalten apply the electro-optic device of this invention to liquid 
crystal equipment. 

[0040] (The 1st operation gestalt) The configuration of the electro-optic device in the 1st operation 
gestalt of this invention is first explained with reference to drawing 3 from drawing 1 . Drawing 1 is equal 
circuits, such as various components in two or more pixels formed in the shape of [ which constitutes 
the image display field of an electro-optic device ] a matrix, and wiring. Drawing 2 is a top view of two or 
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. more pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. Drawing 3 is the A-A' sectional view of drawing 2 . In 
addition, in order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or every each part material in 
drawing 3 . 

[0041] In drawing 1 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel 
electrode 9a concerned, respectively is formed in two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, and 
data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. The picture signals S1, S2, — , Sn written in data-line 6a may be supplied to line sequential, and 
you may make it supply them to this order for every group to two or more data-line 6a which adjoin 
each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and it consists of 
predetermined timing so that the scan signals G1, G2, — , Gm may. be impressed to scanning-line 3a in 
pulse line sequential at this order. It connects with. the drain of TFT30 electrically, and pixel electrode. 
. . 9a writes in the picture signals S1 f S2, — , Sn supplied from data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch to predetermined timing. Fixed period maintenance . 
of the picture signals S1..S2, — , Sn of the predetermined level written. in the liquid crystaLas an .. i >. 

example of electrooptic material through pixel electrode 9a is carried. out>betwe.en-the_ .^..^ . . . i: . , 
.1- counterelectrodes (it mentions, later) formed in the opposite substrate (it mentions later). .When the .■■■■» 
: • . .orientation and order, of molecular association change, with the voltage i levels impressed/ liquid crystal ^ . i 
* /modulates light and: enables, a gradation display. The transmission^:© incident- light decreases;.according. * u . < 
; : . < cto the electricabpotentialrdifference, impressed in; the -unit of each pixel, ;when.it .wasins no MARI .Whiter. i-.\.<;v 
v ■ ■-. ... mode, if Jt is in NOMA reeve rack mode, the transmission to incident, light will be increased according to .: . -i 

—the electrical potential difference impressed in the-unit of each pixel, and light. with :the contrast-- **v.n 
k: s . .. ; according to, a picture, signakwill carry out outgoingrradiation frornon electro-qptic.device as. a whole. r . .. 
is c; : t -Here,i.in; order to:prevent^the ( .held ^picture signal leaking,;storage capacitance: 7,0 i.s&addedito ±he liquid 
net ii re crystal capacity andrjuxtaposition which are f ormed ■ between pixel/electrode^9a and^a; ■c,ounterelectrode\t3 £ a^ i .^ 
^u'ici [Q0423uIna drawingi2 ;Mon.^ 

r+jt v : . pixel electrode 1 9a (the -profile is ;shown by dotted-line, section 9a').*is prepared in .the: shapes of a .matrix, , . ^ r 
r nvand. data-line 6a , and scanning-line >3a are*preparedvrespectivelyi»alongv the- boundary; olpixel electrode Sa^.*trr : 
in every direction. 

rr'.:\\ [0043] Moreover,. scanningHine 3a is. arranged so^that channel field : /ka' shown in.the:;slash field ofia.Fig. 
Nakamigi riser among semi-conductor layer 1a may be. countered; and scanning-line 3a functions as a . 
gate electrode (with this operation gestalt, especially scanning-line 3a is broadly formed in the part used 
as the gate electrode concerned). Thus, TFT30 for pixel switching by. which opposite arrangement of the 
scanning-line 3a was carried out as a gate electrode is formed in the crossing part.olscanning-line 3a . 
and data-line 6a. at channel field .1a\ respectively. In addition, scanning-line 3a: may <use silicon film, such . 
as polish recon, an amorphous silicon, and single-crystal-silicon.film, a polycide, and silicide. 
[0044] As shown in drawing 2 and drawing 3 , especially with this operation gestalt, storage capacitance 
70 is formed by carrying out opposite arrangement of junction layer 71a as a pixel potential side 
capacity electrode connected to high concentration drain field 1 e (and pixel electrode 9a) of TFT30, and 
a part of capacity line 300 as a fixed potential side capacity electrode through a dielectric film 75. 
Junction layer 71a as a pixel potential side capacity electrode consists of conductive polish recon film 
etc. The capacity line 300 as a fixed potential side capacity electrode consists of multilayers by which 
laminating formation of the 1st film 72 which consists of silicon film which consists of the conductive 
polish recon film and a conductive amorphous substance, and a single crystal, and the 2nd film 73 which 
consists of metal silicide film containing a refractory metal etc. was carried out. 
[0045] This storage capacitance is functioning as a light-shielding film. It has a function as a light 
absorption layer by which junction layer 71a which consists of polish recon film etc. had high light 
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absorption nature, and has been arranged between the 2nd film 73 and TFT30 as compared with the 2nd 
film 73. Moreover, the capacity line 300 functions as a light-shielding film by itself, the 1st film 72 which 
consists of polish recon film etc. has a function as a light absorption layer arranged between the 2nd 
film 73 and TFT30, and the 2nd film 73 which consists of metal silicide film containing a refractory metal 
etc. has a function as a protection-frorrHight layer which shades TFT30 from incident light in a TFT30 
top. That is, the light from an incident light side is shaded by the 2nd film 73, and the light which entered 
between the 2nd film 73 and TFT30 is absorbed by junction layer 71a and the 1st film 72. 
[0046] The capacity line 300 was seen superficially and the part which laps with TFT30 from this main 
track part has projected it under drawing 2 Nakagami including the main track part extended in the 
shape of a stripe along with scanning-line 3a. And TFT30 on the TFT array substrate 10 is arranged to 
the field to which data-line 6a extended to the lengthwise direction in drawing 2 , respectively and the 
capacity line 300 extended in the longitudinal direction in drawing 2 , respectively cross. That is, TFT30 
is seen from an opposite substrate side, and is covered with the duplex by data-line 6a and example 
slack capacity line 300 of a built-in light-shielding film. And by data-line. 6a and the capacity line 300 
which carry out a phase crossover in this way, it sees superficially, the grid-like, protection-from-light 
layer is constituted, and the opening field which is each pixel is specified:. 

.[0047] On the other hand, bottom Jight-shielding film 11a is prepared in.the TFT30 bottom on the TFT 

i array. substrate .10 in the^shape.of agrid.. .; . »* .^j^. ..- „•■*■...• ^.uw-a,.;.'^*^. 

[0048] Similarly with, thisr operation gestalt, especially the formation field. of gridTlike bottom, light- 
shielding film 1 1 a Js located in the formation -field of the protection-fromTlight layer (namely, ., the- ^x^- - * 
capacity electrode <300^ and data-line 6a) of the shape top of a grid (that Js? -it >is formed somewhat small : .*s 
and: bottom:light-shielding filmrl la is formed- more narrowly than, the width of:face\of.theicapaeity;.line_?r:ir^ 
300 and data-rlines6a); And channel field, ta of TFT30 is located. including: a\jointr with the low . > . ,V 
concentration-source field; 1b and low concentration drain field 1 c >(namely^LDO-field)-in*the i crossover< c ; — 
field ofjbottorri light-shielding film; .1 1a. o^vthe:. shapes of such a grid (to^therefore; inside ;of:.the ..cross o.v.G i/ 2.1* .»* t 

•:field* k ofea;gridrijkeitppilight-shieldingtfilm).^ .^.a, .- . >tfivn\^ .^ngtviiot). >z 

r[0fl49]:The.r2nd>filmrr^ whichwcbnstft^ 

^protectlonrfromsHght^layer^ 

metals, . such as Ti f -:Gr, W,Ta*:Mo; and Bb^an. alloy, metal silicide?.a polysiliconj side,, a thing ithat^amed^r^ 
out the Jaminating of these; respectively, Or the metal which are- -not^T.efcacitQrvi : rnetals;^such.^a'S: &K$r -akm ? .vn 
aluminum, may be used. :n, r- r : ' 

[0050] Moreoven,an . example slack capacity line 300 of the builtTin Jight-shielding.film which comes,tO:/.c,:' 
contain such. 2nd film 73 has multilayer structure, since the 1st film .72 is conductive polish recon film, it. 
is not necessary to form from a conductive ingredient about the 2nd film 73 to apply but, and if not only 
the 1st film 72 but the 2nd film 73 is formed from the electric conduction film, it can carry out [ low 
**** ]-izing of the capacity line 300 more. ■ . ... 

[0051] Moreover, in drawing 3 , the dielectric film 75 arranged between junction layer 71a as a capacity. , 
electrode and the capacity line 300 consists of silicon oxide film, such as comparatively thin HTO film of 
about 5-200nm of thickness, and LTO film, a silicon nitride film, nitriding oxide films, etc. and those 
cascade screens. As long as membranous dependability is fully acquired from a viewpoint which 
increases storage capacitance 70, a dielectric film 75 is so good that it. is thin. 

[0052] The 1st film 72 which it not only functions as a light absorption layer, but constitutes a part of 
capacity line 300 consists of silicon film which consists of the polish recon film of 50nm - about 150nm 
of thickness or an amorphous substance, and a single crystal. Moreover, the 2nd film 73 which it not 
only functions as a protection-from-light layer, but constitutes a part of other capacity lines 300 
consists of tungsten silicide film of about 150nm of thickness. Thus, degradation of a dielectric film 75 
can be prevented by constituting the 1st film 72 arranged at the side which touches a dielectric film 75 
from polish recon film, and constituting junction layer 71a which touches a dielectric film 75 from polish 
recon film. For example, if the configuration in which the metal silicide film is temporarily contacted to a 
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, dielectric film 75 is taken, metals, such as heavy metal, will enter into a dielectric film 75, and the engine 
performance of a dielectric film 75 will be degraded. Furthermore, since the quality of a dielectric film 75 
will be raised without putting in a photoresist process after formation of a dielectric film 75 if the 
capacity line 300 is formed continuously in case such a capacity line 300 is formed on a dielectric film 
75, it becomes possible to form the dielectric film 75 concerned thinly, and, finally storage capacitance 
70 can be increased. 

[0053] As shown in drawing 2 and drawing 3 , data-line 6a is connected to junction layer 71b for trunk 
connection through the contact hole 81, and junction layer 71b is further connected to 1d of high 
concentration source fields electrically through the contact hole 82 among semi-conductor layer 1a 
which consists of polish recon film. In addition, coincidence formation of the junction layer 71b is carried 
out from the same film as junction layer 71a with many functions mentioned above. 

[0054] Moreover, it is installed in the perimeter from the image display field where pixel electrode 9a has 
been arranged, it connects with the constant source of potential electrically, and let the capacity line 
300 be fixed potential. The constant source of potential of a positive supply or a. negative supply 

supplied to the data-line drive circuit. (it mentions later) which controls the sampling circuit .which >. 

supplies the scanning-line drive circuit (it mentions later) and picture signal for supplying the scan signal . 
for driving TFT30 to scanning-line 3a as a starting constant source of potential to data-line 6a is . . 
sufficient, and the constant potential supplied to the .counterelectrode ,2.1 .ofdhe«opposite substrate 20^.% ■/..<. ^ *< 
is also available. Furthermore, in order tcavoid that the potential fluctuationudoes. a: bad influence tor : . > 
TFT30.also about bottom; lightTshielding film 1 1a,.. it is good to install in the perimeter. from- an imagevjv * , 
;.. display* field, and to connect with the constant source of potential like the capacity line: 300. t w fc-^o;? ri^is^r.t-i 

..: ''j [0055];Pixel electrode 9a is' electrically. connected vto high concentration^ drainiifieldd e among . semi-. > \i^$:i<:i::v 

:■ .« conductor layer 1a througtocontact -holes 83, and 85 by relaying junctionvlayer 7 la. namely this v ,^ , ^ <■ , 
operation gestalt ^— junction layer -74a—- the function as a pixekpotential^side.capacity'electrode of ~ - - 

•h.. i v storage capacitance*70,land the functionnas a light absorption layer—; in.addition; the functionewhich : . : ; >^ ; ; 
. carries out trunk connection: iof^thespixeLe^^ 

x \r J7^ betweemlayersris long*to~M 

r^i ^ a.^2000mm; between^b 

,v ; minor-diameter, avoiding the'.technical difficultyiwhich-connects, between both in. one contact hole/it.; i :t ^.x ^ 
- becomes possible [: raisings pixel ^numericahaperture ], etching at the timeof 'contact >ho]espuncturin'g.^*:fj;^ a .-.r^ 
runs, and it is useful also to prevention. 4 : 

. [0056] The electro-optic devicevis equipped with the transparent TFT array substrate /t0':and:thei jr.*. -\ . 

transparent opposite substrate 20 by which, opposite arrangement is carried out at this, in drawing 2 and.. 
. drawing 3 . The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, . 
and a silicon substrate, and the opposite, substrate 20 consists of a glass substrate or a quartz 
substrate. • , . ' ^ . . . - 

[0057] It sees in the TFT array substrate 10 superficially, and grid-like slot 10cv is. dug in it<(the bottom * . 
of drawing 2 Nakamigi is shown by the slash field of **). Wiring, a component, etc. of scanning-line 3a, 
data-line 6a, and TFT30 grade are embedded in this slot 10cv. The level difference between the field 
where wiring, a component, etc. exist, and the field not existing is eased by this, and a poor image, such 
as poor orientation of the liquid crystal which finally originated in the level difference, can be reduced. 
[0058] As shown in drawing 3 , pixel electrode 9a is prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 9a consists of transparent conductive film, such as 
for example, ITO (Indium Tin Oxide) film. Moreover, the orientation film 16 consists of organic film, such 
as for example, polyimide film. 

[0059] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
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conductive film, such as for example, ITO film. Moreover, the orientation film 22 consists of organic film, 
such as polyimide film. 

[0060] You may make it prepare the light-shielding film of the shape of the shape of a grid, and a stripe 
in the opposite substrate 20. It can prevent more certainly that the incident light from the opposite 
substrate 20 side invades into channel field 1a', low concentration source field 1b, and low concentration 
drain field 1c by the light-shielding film on the opposite substrate 20 concerned with the capacity line 
300 and data-line 6a which constitute a protection-from-light layer from taking such a configuration like 
the above-mentioned, furthermore, the field where incident light is irradiated to the light-shielding film 
on such an opposite substrate 20 at least — high — it serves to prevent the temperature rise of an 
electro-optic device by forming by the film [ **** ]. In addition, in this way, the light-shielding film on 
the opposite substrate 20 is formed so that it may be located inside the protection-from-light layer 
which sees superficially preferably and consists of a capacity line 300 and data-line 6a. Thereby, the 

effectiveness of such protection from light and temperature rise prevention is acquired by the light- 

shielding film on the opposite substrate 20, without lowering the numerical aperture of each pixel. .. . 
[0061] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been ■: * 
arranged so that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the « . 
liquid crystal which is an example of electrooptic material is enclosed^with the space surrounded by the . 

t : below-mentioned sealant, and .the liquiducrystalJayer 50 is formed.JThe liquid crystalJayer 50 takes.a* *: w.*^ .*..-,;; 

^predetermined.orientation condition..with the orientation film 16 and 22 in the. condition that the electric -; >r t 
' field. from pixel electrode :9a are not impressed. The liquid crystal; layerj 50 consists of liquid, crystal. t 
rr; \\\ viwhieh, mixed the pneumatic liquid , crystai.iof a kind or some kinds. :It • is the. adhesives which consist of a . o u 
luz \x photo-setting resin or thermosetting resin in .order; that a sealant may stick? the. TET-array substrate >10::r. m ( ; .,k 

. , and 'the opposite substrate 20 around those, and gap material, such :as: glass fiber<for making distance u>:^ ^ 
h . . between both substrate sjn to a predetermined value or a glass beadris :mixed.^. ^. - ^u^^^k^^ 
l, . .. . i .:[0062] Furthermore,. the substrate*insulator;Jayeb1 2 is formed in/the: bottom of TFT.SOuf or ^pixek:jV^^^Xi.u^2r J rv^ 
vr -wzv^switch^ to> present ;c hange .ofathe.; property: of rRBTSO^r^^f 

, v >?m ivfor^pixelcswitchingiwith the idrry areajat theLtime'of^^ 10^-^m: 
lv; .^wathe dirt which/tiemains after^washing,vbyjto 

< - 4 /function:which icarries^out. Jay ervirnsulatiam^of>TFT.30.. from. bottom«:light-shielding.»filiTv::1 la - < .• . ^? v.v. * -iamf^ •* 
■s< .---[0063] In drawing 2 TFT30 for pixel iswitchingjt has LDD .(Lightly/Dop.ied^ Drain).' structuretvChannekfield^im^ntf 

1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a : . 

and concerned, scanning-line 3a,- IdJist ofjhigh concentration source fields of low concentration 1 source T+nusrr** 
afield 1b of the insulating thin film 2. containing the gate dielectric film- with which scanning-line 3a. and , 

semi-conductor layer 1a are insulated, and semi-conductor layer 1a and low concentration drain field. 1c, 

and semi-conductor layer 1a is equipped with high concentration drain field 1e. 

[0064] On scanning-line 3a, the 1st interlayer insulation film 41 with which. the contact hole 83 which 

leads: to the contact hole 82 and high concentration drain field te^which lead to Id of high concentration; ^ * > 

source fields was punctured respectively is formed. , . . 

[0065] On the 1st interlayer insulation film 41, the capacity line 300 is formed at junction layer 71a and 

71b list, and the 2nd interlayer insulation film 42 with which the contact hole 81 and contact hole 85 

which lead to the junction layers 71a and 71b, respectively were punctured respectively is formed on 

these. 

[0066] In addition, with this operation gestalt, activation of the ion poured into the polish recon film (or 
silicon layer which consists of amorphous silicon and single crystal silicon) which constitutes semi- 
conductor layer 1a and scanning-line 3a may be attained by performing 1000-degree C baking to the 1st 
interlayer insulation film 41. On the other hand, you may make it aim at relaxation of the stress 
produced near the interface of the capacity line 300 by not performing such baking to the 2nd interlayer 
insulation film 42. 

[0067] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation 
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. film 43 with which the contact hole 85 which leads to junction layer 71a was formed is formed on these. 
Pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 43 constituted in this 
way. 

[0068] According to this operation gestalt constituted as mentioned above, if incident light tends to 
carry out incidence channel field 1a* of TFT30, and near the from the opposite substrate 20 side, it will 
shade by example slack capacity line 300 (especially the 2nd film 73) of data-line 6a and a built-in light- 
shielding film. On the other hand, from the TFT array substrate 10 side, if return light tends to carry out 
incidence channel field 1a' of TFT30, and near the It shades by bottom light-shielding film 11a (in 
combining two or more electro-optic devices by the projector for the color displays of a double plate 
type etc. through prism etc. and constituting one optical system especially), since the return light which 
consists of an incident light part which runs through prism etc. from other electro-optic devices is 
powerful, it is effective. . 

[0069] For example, in separating the distance between layers from TFT30 on the near front face facing 
the inside 30 of the 2nd film which consists of a comparatively high refractory metal of the data-line 6a .. . . 
and the reflection factor which consist of slanting incident light and slanting aluminum film of a high . 
. reflection factor like the light-shielding film on the opposite substrate 20, i.e., TFT, and shading on it 
internal reflection light,: multiple echo light, etc. which are generated when a slanting retumJight. carries * . 
- -.out -.incidence,. the protection-fromHight effectiveness is low. »...u: ^:s^t. o-z ^.uu^,,-.,. ^ ^ 

^[0070] Compared.with this, with. the :1st operation- gestalVT.FT30i-.cak be. shaded by bottom light- ... 
shielding film 1 1a in the capacity line:30ft;and data-line 6a list which :can 'be. arranged ;so^that,the x. i ^ 
v vv. - distance between Jayers over^semi-conductor layer 1a.~may becomev comparatively* small* Moreover, .vi-iiv . 
*j- absorption removal .of internal reflection light; ?the:multiple: echorJight^etcfiisvGariiied.oufc.bytthe 4stvfilm,./ , - vm u 
M*:hu 7:2 :as a light.absorption Jayerif and junction layer 71 a.'These. results, most things. which. the ^property^ of . r 
i , r TFT30 deterioratesrby opticaWeak are lost, and very- high lightfastness is-- acquired- with. -the electro- - if. f • 
hj^vo... optic device, concerned: ..'^av.^', * < j \-. «i. y. v».*.*,x . ;'v.s..'.: >**/ ; o*>. ^aiic »**>v. rr-.ur. - *• • . - ,.. 

izXU^L ^[007«t];;Wjth ^ 

xxm.j^rM a:teconsists oficonductar-ized polish- recon, filmj(;ofc silicon film^swchiasnanyamo^phous^silicon^ tSinee * jjsajate * 
at^i'JLu jitcomsists^ofvpolisha^ ;iimo& 
. ; channel /field also: dopedcRr B?>As,*etc. for threshold voltage- Vthccontrol iFhe light absorption-layer: . . • ,v, 
hiiWi j./ /.concerned has the .light-absorption; property similarvto .the light .absorption properties (frequency w;-: • + v . 

dependent etc.) in a channel field; or same. Therefore, since the absorption removal of the light can be 
,o T r ~, -carried. out by the. 1st film 72 and junction layer 7:1a focusing on thev.frequency.:component which causes: 

optical leak by being absorbed by channel field 1 a',, it As convenient. That is, the light absorption nature 

effectiveness is heightened by forming a TFT channel and a light absorption layer at the same charge of 

a principal member. ... ...... 

[0072] Since data-line 6a and an example slack capacity line 300 of a built-in light-shielding film cross 
.. in the upper part oOFT30 according to the electro-optic device of the ,1st operation gestalt as . .. . 

explained above, TFT30 is shaded by the duplex by these. Even if it uses the data line which consists of 
aluminum film which follows, for example, has about 0.1% of transmission, and the capacity line 300 
containing the 2nd film 73 which consists of refractory metal film with about 0.1% of transmission, when 
both shade to a duplex, about 0.00001 - 0.000001% of very high transmission is obtained. And it is very 
advantageous, when not thickening the laminated structure on the TFT array substrate 10. and 
simplifying the structure, since data-line 6a which obtains the protection-from-light engine performance 
required for a duplex in piles for thin data-line 6a and the capacity line 300 to extent from which 
sufficient protection-from-light engine performance is not obtained, and has many functions other than 
protection from light further, and the capacity line 300 are used as a light-shielding film if independent in 
this way. Furthermore, the light which can shade not a light perpendicular to a substrate side but the 
light which inclines in the direction (it is a lengthwise direction at drawing 2 ) in alignment with data-line 
6a, and goes to channel field 1a' of TFT30 aslant by data-line 6a, inclines in the direction (it is a 
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longitudinal direction at drawing 2 ) which met the main track part of the capacity line 300, and goes to 
channel field 1a 1 of TFT30 aslant can be shaded in the main track part concerned. 
[0073] Especially with this operation gestalt, the laminating of the example slack capacity line 300 of a 
builtHn light-shielding film is carried out below data-line 6a. That is, since the capacity line 300 made 
into constant potential intervenes between data-line 6a and channel field 1a\ the bad influence of 
capacity coupling between data-line 6a and channel field 1a 1 can be reduced. 
[0074] Next, with reference to drawing 4 and drawing 6 , explanation is further added about the 
protection from light and light absorption in this operation gestalt. It is the graph-top view which 
extracts grid-like bottom light-shielding film 11a independently in the top light-shielding film of the 
shape of a grid which consists of data-line 6a and the capacity line 300, and a list, and expands, and is 
shown, and drawing 5 and drawing 6 are the graph-sectional views showing the situation of the 
protection from light and light absorption in the B-B' cross section of drawing 4 . [ in /.here / in drawing 
4 / an image display field ] . . < 

[0075]. As shown in drawing 4 ..with this operation gestalt, the non-opening field of each pixel is 
prescribed in the shape of a grid by the protection-frorrHight layer which mainly consists of a capacity . 
line 300 and data-line (it can set in part where capacity line 300 has broken off. to formation of contact 
holes 81 and 82) ,6a. Therefore,, it, can prevent^effectively that an.,optical omission arises and a conte 

lath ratio falls by these, capacity lines 300 and data-line 6a. &.jaj: -iy ^ ^ ^ - ... * . 

. [0Q76] -These .-capacity Jines 300 and. data-line*. 6a: -exist. in TFT30 bottom; in the, shape, of a.gmd.i.bottom^^ ^ 
light-shielding, film >1Ja, arranged in the^shape of a. grid at the TFT130 bottom ^exists.tandithe formation , - , - 
fieldrof; bottom light-shielding film rM^^ formation field iofcthe^protectionrfrom-lightv 

rlayer- oLthe shapehpf^a "grid .which-Gonsists^ofia>capacity line 300 and^data-linei6a. &>4&ct.*ni 
[0077] Therefore, as^ shown in drawing 5 ; to.theJncident light LI. which^ carries out incidence* the 2nd .-.u, .^^v 
film: 73 of the capacity- line 300 and data-line 6a function as a protection-from-light layer-ffiom the -v -t 

bottom (namely, incidence side of incident light) in the electro-optic>.deviceacQncerned>Thepefore,v:it*can*/ u : v i. 
, prevent-.that<suchJnciden^ 
;formedtsomewhatsmaller,i^ 

•ith^capaGityrJinejjSOO^.with^the^bottOirii ttae^cdmponent-of the slant containediinMhcidentUigh1/rb^ 
escapes from the side of an upper protection-from-light layer (the eapaGitydinetSOO^and datadine^a);x. :i;c^ 
and generating of the^ internal reflectionilight:by;refIecting by the' inside -;of*toiottoi^ 
or multiple echo light: is also reduced. / . / <- :.: u .-: ..: & . . j 

[0078] On. the; other hand, as shown: in. drawing 6 , to. the return, light>L2 which .carriesiout incidence, ^Vv: 1 
bottom light-shielding film 1.1a functions as a protection-from-light layer/from the bottom (namely, v 
outgoing radiation side of incident light) in the electro-optic device concerned. Therefore, it can prevent 
that such a return light L2 reaches TFT30. Here, since bottom light-shielding film 1-1 a is formed ... 
somewhat smaller than a protection-fromrlightJayer (namely, the 2nd film 73 and data-line 6a. of the . 
capacity line, 300). with the bottom, a part of component of the slant contained.iin the return light, L2 . ... 
escapes from the side of bottom protection-from-light layer 1 1a, and it progresses toward the inside . 
(especially inside of the capacity line 300) of a protection-from-light layer with the bottom, however, 
between a protection-from-light layer (namely, the 2nd film 73 and data-line 6a of the capacity line 300) 
with the bottom, and TFT30 Since a light absorption layer (namely, the 1st film 72 and junction layer 71a 
of the capacity line 300) exists Thus, absorption removal of the internal reflection light L3 and the 
multiple echo light L4 by the component concerning the component list of the slant contained in the 
return light L2 reflecting by the inside of an upper protection-from-light layer (namely, the 2nd film 73 
and data-line 6a of the capacity line 300) is carried out by the light absorption layer. 
[0079] In addition, a light absorption layer may be prepared also in the inside of bottom light-shielding 
film 1 1a. Thus, if constituted, absorption removal will be attained in the light absorption layer concerned 
in the incident light of the slant which reaches the inside of bottom light-shielding film 1 1a, and the 
internal reflection light or multiple echo light resulting from this. 
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. [0080] Suppressing thickness increase of the light-shielding film for shading TFT30 as much as possible 
according to this operation gestalt the above result, by raising lightfastness, the property change by 
optical leak of TFT30 for pixel switching can be reduced, and, finally the bright image display high- 
definition [ high and ] of a contrast ratio becomes possible. 

[0081] Although the configuration which uses the capacity line 300 containing the fixed potential lateral 
electrode of storage capacitance 70 as a built-in light-shielding film is adopted with the operation 
gestalt explained above, it is also possible to constitute the pixel potential lateral electrode of storage 
capacitance 70 as a built-in light-shielding film, or it is also possible to constitute the junction layer 
which carries out trunk connection of pixel electrode 9a and TFT30 as a built-in light-shielding film. 
What is necessary is just to form a pixel potential side capacity electrode or a junction layer from 
conductive light-shielding films, such as refractory metal film, in any case. 

[0082] By carrying out the laminating of many conductive layers with the operation gestalt explained 
above, as shown in drawing 3 Although it is easing by digging slot 10cv to the TFT array substrate 10, 
that a level difference arises to the field in alignment with data-line 6a and scanning-line 3a in. the ..... 
substrate side (namely, front*face of the 3rd interlayer insulation film 43) of pixel electrode 9a,.Change ,. . 
into this or, in addition, the substrate insulator layer 12, the 1st interlayer insulation film 41, the 2nd 

. ... -interlayer insulation film 42, and the 3rd interlayer insulation film 43 are trenched. By embedding wiring i 
s and the-TFT30 grade of data-line 6a. etc., may perform* flattening processing^and grinding the level;.;; .;. vr<v. * r 

n*-. . difference of the top face of £he.3rdinterlayerJnsulation film 43:~or.-.the 2nd interlayer- insulation;film:.42. ^ . 

r v . . by GMP (ChemicaL Mechanical PolishingXprocessing. etC: — or the ^flattening processing concerned mayi pr , 

? . . .j «.be performed by forming in Tairaiandsothers-usingiorganie [ SOGj;*^ : > ,.;:*v,\t i.< <u&v*umm*x&w&i-&*?, 
; .^[0083] Furthermore; although TF-T30 for pixel switching has LDDv.structure, with- the operatipnrgestalt - r. ^ ^ 
r>i. ^explained above as-preferably-shown ,in drawing 3 you may be T FX of the self aryne. mold»which,imay.r. ^\, r \ » 
have the-offset structure which dees-nofctdrive an* impurity into low-concentration ^source-field- 1 brand w- ^ ^ ^ 
low-concentration drain fieldxTc, drives.. in an impurity by high concentration :by. using; as' a •mask.the gate i v^y- 
r, : . . electrode. which consists ofxa^parJtofcseanningTtline .3a?$and forms^the^ 

WQiTJ? ,drain:field in:self. align; :Moreover^although rconsideriedaascthe single rgaterstructureiwtaicte^ 

ec-c a. ^iioneigatejelectrodeiofteTE^30:fo 

'high cpncentration/drain»field ;1;e/with this operation^gestalt, two .ormore/gate^electrodes^maysbe^jisf Ufe a^er* 

*w. .<? arranged among these;^Thusv:iftTFTiU.sv:constituted^ above the duakgate or /the triple/.gate,othe:^p^cal^^io-«tK^As: 
leakage current of a joint with a channel, the source, and a drain field can be prevented,. and the current 

i .at the time of OFF :can bei. reduced: , ^\ •. *v . ^ . • - \> -\ ■• . . vi: , XtY: r?*-^'»zrtX- .< v. 

: . [0084] (The 2nd operation gestalt) Next, the 2nd operation gestalt of this invention, is. explained, with .. * , 
reference to Fig. 7. Drawing 7 is the sectional view [ in / here / the 2nd operation gestalt ] of the part 
corresponding to the A-A' cross section of drawing 2 . Moreover, with the 2nd operation gestalt shown . 
in drawing 7 , the same reference mark is given to the same component as the 1st operation. gestalt 
shown in drawing 3 ,~and the explanation is omitted. . .■....*•.-*■/,... . .. . ...v a.,: i,,.*.** . .i 

[0085] drawing 7 — setting — the — two — : operation — a gestalt — an electro-optic device — ****. 

— the data line — six — a — ' — a laminating — a location — capacity — a line — 300 — ? — a pixel 

— potential — a lateral electrode — serving — junction — a layer — 71 — a — ? — and — a 
dielectric film — 75 — ' — from — becoming — storage capacitance — 70 — ' — a laminating — a 
location — the bottom — it is . In connection with this, 1d of high concentration source fields is 
connected with data-line 6a' by contact hole 82\ and junction layer 71a' and a high concentration drain 
field are connected by contact hole 83'. And the same with having explained with reference to drawing 6 
from drawing 4 , the light absorption layer 172 is formed in the inside side of data-line 6a' so that the 
internal reflection by data-line 6a' may be reduced. About other configurations, it is the same as that of 
the 1st operation gestalt explained with reference to drawing 3 from drawing 1 . 

[0086] Therefore, according to the 2nd operation gestalt, since channel field 1a' of TFT30 is first 
covered with data-line 6a from the upper part and it is further covered with example slack capacity line 
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. 300'.of a built-in light-shielding film from the upper part, the high protection-fronrHight engine 

performance is obtained. And it can reduce the internal reflection light generated in the inside of data- 
line 6a\ raising the protection-fronrHight engine performance to the incident light which carries out 
incidence to data-line 6a' or capacity line 300\ since the light which results in the inside of data-line 6a' 
is absorbed by the light absorption layer 172. 

[0087] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 8 and 
drawing 9 . In addition, drawing 8 is the top view which looked at the TFT array substrate 10 from the 
opposite substrate 20 side with each component formed on it, and drawing 9 is the H-H' sectional view 
of drawing 8 R> 8. 

[0088] In drawing 9 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
light-shielding film 53 as a frame which specifies the circumference of image display field 10a is formed 
in parallel to the inside. The data-line drive circuit 101 and the external circuit connection terminal 102 
which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are ... 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, ■ . 
and the scanning-line drive circuit 104 which drives scanning-line 3a is formed. along with two sides. 
. which adjoin this one. side, by supplying a scan signal to scanning-line, 3a to predetermined timing. If the . . ± 
. scan signal delay supplied to scanning-line:v3a does.not become. a: problem* the thing only r with ^one; side u 
-i i sufficient [ the ...scanningdine drive circuit 104 ] cannot be overemphasized-.*. Moreover*, the data-line >~ 
i drive rcircuit 1 01 may be arranged on both *sides*along- the side of: image ^display, field. 10a. Furthermore-,^*;- -&&*xt 
.i -3 two or more .wiring ! 05 for connecting between the scanning-line;drive circuits,;104 established in the : - 1\ 
.v ... both .sides ofJ mage display field utOais^formed; in -one side inwhich.;the ;TFT>;array*substrate 10^remains;^i^^cr i 
Moreover, in, at least tone place of the cornersection of the opposite, substrate ,20,*the flow, material 106 •% 
* 'for.*taking-a 'flow .electrically>.between: the Tvf^F-array^substrate 10 and the opposite substrate -20 is 
;: :formed:vAndi asishown:in. .drawing-9- , the opposite-substrate 20 with tthe almost. same profile- as ; the./ ^v, 

.*tv ^circuit which impnessesiaipicture^signalttOirtwo orjLmore data-linef;6a^fcovpredetei5mined-^ 
/ :precharge,circuit^which precedes the; precharge signal of a predetermined .voltage; leveLwith a picture . :., :*v*r$r 

: ^signal, and supplies it, to two or more T data-line:<6a respectively, the quality off±he^electro-optic device ^ZkiimKih:. 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data-' v 
line drive circuits 101 and scanning-line drive circuit 104 .grade etc.:may be-formed. . . s 
[0090] You may make it connect with LSI for- a drive mounted on.the.TAB (Tape Automated bonding). 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy. electric conduction film ... 
prepared in the periphery of the TFT array substrate 10 with the operation gestalt explained with 
reference to drawing 9 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN mode, VA (Vertically Aligned) mode, and PQLC (Polymer Dispersed Liquid Crystal) 
mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, 
a polarizing plate, etc. are respectively arranged in a predetermined direction at the side in which the 
outgoing radiation light of the side in which the incident light of the opposite substrate 20 carries out 
incidence, and the TFT array substrate 10 carries out outgoing radiation. 

[0091] (Application of an electro-optic device) The electro-optic device in each operation gestalt 
explained above is applicable to a projector. The projector using the electro-optic device mentioned 
above as a light valve is explained. Drawing 10 is the top view showing the configuration of this projector. 
As shown in this drawing, the lamp unit 1 102 which consists of sources of the white light, such as a 
halogen lamp, is formed in the projector 1 100 interior. It is separated into the three primary colors of 
RGB by the mirror 1106 of three sheets and the dichroic mirror 1108 of two sheets which have been 
arranged inside, and the incident light injected from this lamp unit 1 102 is led to the light valves 100R, 
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• 100G, and 100B corresponding to each primary color, respectively. Here, it drives, respectively with the 
primary signal of R, G, and B which are supplied from the processing circuit (illustration abbreviation) 
which that of the configuration of light valves 100R, 100G, and 100B is the same as that of the electro- 
optic device concerning the operation gestalt mentioned above, and inputs a picture signal. Moreover, 
the light of B color is drawn through the relay lens system 1121 which consists of the incidence lens 
1 122, a relay lens 1 123, and an outgoing radiation lens 1 124, in order to prevent the loss, since the 
optical path is long as compared with other R colors and G colors. 

[0092] Now, incidence of the light modulated with light valves 100R, 100G, and 100B, respectively is 
carried out to a dichroic prism 1112 from three directions. And in this dichroic prism 1112, while the 
light of R color and B color is refracted at 90 degrees, the light of G color goes straight on. Therefore, 
after the image of each color is compounded, it will be projected on a color picture by the screen 1 120 
with a projector lens 1114. 

[0093] In addition, since the light corresponding to each primary color of R, G, and B carries out 
. - . incidence to light valves 100R, 100G, and 100B with a dichroic mirror 1108, as mentioned above, it is not 
necessary to prepare a color filter. Moreover, since it is projected .on the transmission image of .light 
valve 100G as it is to;being projected after reflecting the transmission image of light valves 100R and 
. lOOB^with a dichroic mirror -1.1 12, it has the composition of carrying out right-and-left reversal of the - ; 
kU . L .....display image,by light . valves; 100R, and, 100B to the display, image byJight valve JOOG. 

(r l [009.4] In addition, >.with..each» operation gestalt, the color filter is not preparedJn theiopposite substrate . 
^ .. . u20. However, the color, filter ,of RGB. may be formed in the predetermined field which; counters pixel- . . .. . .... 

*j electrode-9a on thevopposite 1 substrate 20, with the protective coat;:If;itLdoes Jn this- vvay # vthe .electro- -.-.icv. 't-.-i-*: 

I* ; r optic: device in each operation gestalt is applicable about ,the color; electro-optic ^device oidirectT^iewing^VL?. :, 
v;types-;other.than a projector; ,or~a reflective mold. Moreover, a micros lens .may be formed so thatut. may 
^ -correspond -1pixehoa [ .tone* 3 the- opposite substrate 20. Or it is also-possible 'to -form a color filterlayen-^ 
... : x: rin.the bottom ^of pixeheIeetrode.*9a which counter 

v ^2 etctJf : it idoes: in. this iway/ a:.bdght%electro-optiGi device^is^ realizablejbytjimprovingGtheACondensrngi .3*aj>?£K4 u^k: 

i:^; ^dnte^ whichrthezrefraetiveip^ 

indifferent on the opposite-substrate 20 again may.be formed. According:to this.opposite^substrate with a.K 
k. " ; iv.>die ?clo: i IKKU filter, a brighter color-electro-optic device is realizable:^ u<*-;' *\>2v&;xsu; v. ^; ^cy.^ - 

[0095].' This invention is not restricted to the operation gestalt mentioned above, and can be suitably 
* changed in the range which is not contrary to the summary or thought of invention which can be read, in. 1 . 

a claim and the whole specification, and the electro-optic device accompanied by .such, modification is 
also contained in the technical range of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1st operation gestalt of this 
invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is the A- A' sectional view of drawing 2 . 

[Drawing 4] It is the top view of the pixel of the TFT array substrate in which the upper light-shielding 

film and lower layer light-shielding film in the 1st operation gestalt are extracted and shown. 

[Drawing 5] It is the graph-sectional view (the 1 ) showing the situation of. the protection from light in . . . 

the B-B' cross section of drawing 4 , and light absorption. . . . . 

[Drawing 6] It is the graph-sectional view (the 2) showing the situation of the protection from light in 

the B-B' cross section of drawing 4 , and light absorption. -.i * . . .. . - , . 

. [Drawing* 7] . It Js-the. sectional view of the part corresponding to. the.iArrA'icross^seetion of drawing 2 . in>^... * 
the 2nd operation gestalt. -v^; -,. '.ux . . >-jt* . ^f,*j - :;j:fvv^. ; «*uv ■.. - ..... ;,. . 

. [Drawing 8] It is the.vtop.view which looked at the ;TFT. array substrate in thei electro-pptio devicerof.an. . •_./< >. 
operation gestalttfromtthe opposite: substrate, side' with each component, formed on; Jt.A:\A^iJW^;^-X2'\^;f,:-':^-;iv'.« a. 

^ .[Drawing 9] It is ,thejHrHcsectional;:View;of : drawingu8. .v . . i.. 'c^y^i^ j^-n;.'.-: . 1.^:?..^:^:. 
[Drawing 10] It is. the block diagram of a projector., * -ry > : i \w \ t r. ... . o,v*..v. 

^[Description of Notations]— -v.— - -r r -^r — ; »*-v. : - -^v. — ■.». * .•• 

*1 a -- Semi-conductorJayer :*«ir-*v< i; y: vrrw^t.- ^-,vi.', • . ■ . - , , : * .. •> -r . anduotsi-ijo >. t.\< , - .? * ^ 

..J?aVc£-± Channel ;field:fe :HC^ii/^vcm.^.iw^^ -o>«* v. . * .^-/ica CiA&a?»s.i jstoaidsi, ,vx.,,: jj&jC ^vr; 

^.1ib'---Kr?t;Lo.WH.conG.enteatio.n i ; so.ui:e'©^fi:el.d^;c m .■ ■ a. . / ::-w/:..'TO"ijEw«c?or^^ 

:c tdcr— ?h.ow concehtration-(draindleLdi^X/v^a^ea^^4F^'^ • j :-- ■ . v uk-u-* ovc^v ^a^cemim^.^a r -x«i..^B:T? imttc^ y. wes^ x 
-Idrf— vHigh concentration source, field.*f^:^^£i^?^^ r ^-.. v : . j v-iw. coijg^hctcs^a*- ••» i^rtfcus.*^ -t^ssr.? 

1e High concentration drain field . v „ -\? .v.- G^noiivu at*-..-*- »*-.<■■ r i 

2 — Insulating thin film. . « - . . . < r 

3a •— Scanning line iiii , .... * «c v.. ♦ -"itx ; . ■•■ 

6a - — Data line ... ... :.a ...... . . 

9a — Pixel electrode 

10 — TFT array substrate - — 

10cv(s) — Slot ..... 
11a — Bottom light-shielding film < , 

12 — Substrate insulator layer 
16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 
30 — TFT 

50 — Liquid crystal layer 
70 — Storage capacitance 

71a — Junction layer . ...... 

71b — Junction layer 

72 — The 1st film of a capacity line 

73 — The 2nd film of a capacity line 
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75 — Dielectric film 

81, 82, 83, 85 — Contact hole 

300 — Capacity line 
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m&zz.tts.o B.^mxmm<DWk<DMi$.m%i j pmm<D 

[ooi4] ^±<D^, mytmvmmmmzm^-D 
m^mxmz£ymmb7>zS7.?<Dftv-?\z£ » 

[ooi5] if%w<»n%%^mw.v>-<DMmx*\z. m 

\zmtft>nx^z>z.t$:%TWLffz><, 

[ooi6] ^©iicinn mmh^y^x^(D^ 
**)im%,o&&mi. *<D±ijfrz>?fc-rm%:m\z£r) 
mt>n. M\zt(D±^^T : -^mzxK)mt>n^(D 
x\ ;«^iiftttfw#<~»ft&o mz. z.<D^o\zm^t 20 
tut, "r-fi&t^^z-frmt&toiffliz imytmrfirte 
■?%<dx\ x-^^i^-v *frmi& t co m iz a i+zmm. 
jjyjvy'/vmmwzi&mxzz. ■■ 

[ooi .7] *%m<Dmn.K¥$kW.<»ti!i<Dmmx'-m m-- 

K«tt 6-nt U>*.£ £ £ -t -5 .Jr..'./. .vv :. ^ . - ■ 
[0 0 1.8] Z.<Df&MX\Z, MMh y y i?7,$ 

)im®<D&tiffl\z, ^<D±j3fr,<b9c-f.?-*?mz&K)m. 

[0019] zwmmxiz. mm'f-^mt, 2miz± 
[0020] c©«fcp^^(c<tn«, x-^^tc^s 

[0021] 2 t>\z±mmmxte. m^-?u\*. m 
tmm. h y y vx* \^mt ^m^mm-hmm s nt 

[0 0 2 2] C©<i«Tte. tt^^gBrtcortfflSW 

mm v y y vx * co^ u - ^ ic <t 3 tegittmrn? % 

Z.ttfX"£Z>. 

[0 0 2 3] *^HJco«a^gfiCOfdlCOSg«lT«. wi 

[0024] cookie «fcn«, mytrnt, mxmt&<D 
&&®m<Dwmni&mnm£i'XbMm? % 
(dx. zfctLxj&xmommmDuzmTL-D^. Micas 
Km&tfwm®mzm* \z& k> &t? z\ 1 ic«t <o a«±© 



[0025] $ ^ K_hte<i$Tte, Hfne«^$*«> m 
%mm h y yv7.$\zm-$-z>m\zMittmmxt£z>® 
mmmt. msmytmm(Dmmmm\znvxmm^m^ 

[0026] z.vmm\z&nte, ®&®m&. ®m®m 
<DmmcD?)-t£t>-f, mytx.zf%:M£Lxbmffi.-tz><D 
x\ ±fc£Lxm%m<Dmmmu*$i7.-D'3. ^\zm% 

m&RzsmmxmtmmtTzvzmmwzmfz. 
[0027] z<E,iz±$mmxiz. mm%m<D^m.n 
lite. mmmvyyi?7.5>\zm-?z>m\zytMmi)m 

[0028] £<Dmm\z£nt$. xmw.mxt£Z>®mm. 
mtmytmo^mmmizm^tc^mmtiz^K). nn. 

rt?>. ztz. ®mmffi<Dm*mzx&?%zm j txb2 

[0029] *^w<Dm^K¥mm(Dm<DmMxiz, m 

mmizimrzfflmMi&cDfeniimizmmznfcztz 
imtrz* ■ ■ ■■■ •■ 

[oo3o] £<Dmmz&n&<- •s«±w#*;w*--. 
RU^-9mz^\zn^^m^m\z^mmzm-t 

5 >-^x^ *mmr%tz&(Dmmm.W)mmzi&®ii£nz> 

[0031] *%w<Dn%.yt¥mw<Dm<Dmmxiz, m 

xwf&zn, mtmWkhyy~j7.?<DT-v*)im®<D& 
si&zm?TM&ftmz. ^nzffi7Ltzz.£Zftmt? 

[0032] z.(D£?\zffif&?tas. rmm^tmizj: 
0, mmhyyvxzoTMfrz&zmiomztt-fz'M 
xzftoz.£&x2. mmbyyi?7>?<D±-Tfr<bmx 

*ft?Z.ttfX%Z>. 1^. T#J^««^JAtt\ Ti, 
Cr, W, Ta, Mo, P b^<Z>i§5ISt&&MCQ 5 

^'jy'jH h\ z\n£>zmmLtzh<Dfr$mi8.-T nit 
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[0033] ±mvtcpifam9tm!&wtT-*miimw 

[0 0 3 4] C(0J:5CiJ«tntf. ->U3>I)5^!4 
[0 0 3 5] #»W©£W33^gStt±tBiSgi£«?fc 

[0036] -^©jBatctna, «a3t^fi«rto»K 

b^>vX^©fty-£©f8±£l*JJ:T"£3©T;, MA 
[0 0 3 7] DSD. *%HJ(C«^#^h7>v7>^tLT 

[0 0 3 8.] l *5!BJ<7)^CD«fc5.^fflSy?flfi<DflJ#«^ 
[0 0 3 9] 

s^TKgrr*. £AT©&K»flstt. *%Bj©*M)t 
[0040] <» i mmmm) %?*%w<dw, i 

S#BSUTBiWr*. BIB. *SOfc3fc811©iHfcai3S 

fH**»js-r*v b u^xtttM*nft«»©i*i: 

*>tt£&fi*t^. E«<S©<WBEB&T»4. 0 211 x 
Iifl^M$nfcTFT71/'f 
S*©ffllB»-r*MlfcoB*»©3piiiaT**. 0 3 

(J, 0 2 ©A- A' #rB0T'&£, ft, 0 3tC*3^T 
tt. #«^>ftfflJ«*Hiii±TBailBl«3a:8aiO^*St 

[0 0 4 1] 01 KfctiT, *HS£^lC43tt?>mm7 l 6 

nfclMJcOHJtSfctt**, MMBS9 ataiiiii 
98*^^ y5=->^fWffl-r*fc«)OTFT3 0 ijWBfifc 

TFT3 0©V-XK*£WKttttS*TT^*. 7*-* 
856 atrSt&tTBfgiff^S 1 . S2, Snli C 
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iCUTtiAk TFT3O0ir'-M:tti3 
^3 a(C^;i/7.W{C^S{f^G 1 . G2> -. Gm 

z.<Dm\z&M&-zmta?z>£5\zmi&i<tiT^z>. 
mmmm9 ait. tft3 o©b*u-r 

StlTiO. ^7f>y*fT»5TFT3 0*-t 
io ai^ilSSn^Ifti^Sl. S2, Sn£fi)Tj£ 

■tWSl, S2, Snll M|fiJ«S «tii!i"r 

ttK*f-r43Sia*a«*'>u / u -7*5 y**- b* 
mzn-r^mmm&mtazn. ^iitt^gt 

:.?44-:S^StM5iJt3»*#*-.7.-0 fcttttlt* ? ; i • v 
. . [0 0 4 2] 0-2 lXifel(')I;-lf3t#8i©.TF T 5? U 
•• -fS«±lC«, vbU^X^C«IS©2W75:H^mffi9 
., a (&mffl9 a.'. £<fc0*ll|S;^3ttT^5) 
tlT*iD, I5gtl9 a©«!f CMl:§^t&otf- 
30 ^^6 afttf;£SEiR3 aMlttSnt^*., 

[0 0 4 3] i&. ¥*#H'aO5%Elf*±*»0CD 
#M6««TjSUfc^**;MH«l a* lC?*lRl-r*±-5K- 
£^i8S 3 a 3 tlT*3 D , £4*§} 3 a b «S 

£LT*«rr* *Hifi»Jfi-Ctt, 3 a 

TH*) . ^©J:5fr,.^3t*l3 a t^-^«l6 a t© 

a Mitl T*f rSjEB S ftfcBI*^ y 5 1 > ^ 
ffl©TFT3 OtfRttSnT^S. j^, j£36» 3 a ttsl« 
40 'Jy'J^y^TWyXy'Jax ^ISS^'J 3 >R 
*0->U3>|R^». 3^«Jtf-r b*^->U-y--f b'^ffl^Tfe 

[0 0 4 4] 0 2 3 \Ztk? J; 5 fc, *^SI^ffiT 

tt«ffc. ftti7 0(t TFT3 0©«iltHK> 
ie«le (5^Wtl9a) C»«SnfclB3lS«ffi« 
Mtlilt©+il7 1ai:, B^«fi[ffl'J^»«^ 
tL-T©#S^3 0 0 ©-»£**. lf«#:^7 5^^U 

so >g|«^6A:«. ®£*ft<M§ftmffii:LT©Mgi3 
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0 o \mn&<D# u v u a >m+&skx, jmss** &fc 

[0 0 4 5] i<Otf««E*tt*3tBttUT««IUT^ 

^U->U3>i^f,a5«I7 1 att^2!7 
3tit«L/T3t8RJRtt*«K<. I2l73iTFT30 

§1113 0 011 ■^ttg&Til7 l dSI£LT$tgU #U 
•>U3>if*^65Slll7 2tti2l7 3 tTFT 10 

'JIM KK**^^4»2IR7 3 
HTFT3 OOiffltCfc^TAW^^eTFT 3 0 

£lt*ii*#o. -r&t>s, 

603tttJ8 2W.7.3Tj63tSn. IS-2l.7 3iTF.T3 . 
0tOP^tCAofc3t«fpS8H7 latlll7 2tM 

[0 0 4 61 3 0 0 ta^SWiC JIT. £a*g 3 a 

t»t>TXh5'f CCD* 

T F T 3 0 fcSfcSflBf *«H 2 «*>±TK:35Hi 20 

6 a tia-2 300 ttf&m- 

TZ>mm\Z, TFT7W1S1 0-±tC*3^-5TFT'3 

3 0 0 4 ICt.O — ^-UT.v 3 ■ . 

Cffl3ES-T*x-^i»6 a t§.iS3..0 0tl:iD, ¥ 

ffiWtc^x*&^wii7t«^«fiK$nT*o< sis*©. 

[0 04 7] i*, TFT7H«Sl0±l:ttt5T 30 
FT 3 0©TfiiJtCta. TffiUMSIl 1 a*»*ffttfcR*t 

[0 0 4 83 te^©T<lljl7tB* 

1 1 ao^fig«*s«, i^u<*&^«©±#j©3I^i (an 

■6. **««3 0 0&IXt*-^»6 a) ©0{£Sl«crtiC 

ftfi-fs (bps, -@D/h*<»j«$n, Tfflji^is 1 

1 a f4. §«§3 0 0Rtff-^i6 a©«J:D*<}B 
jftStlTVi*) . ^LT. TFT 3 0©^*;MS«1 

ata. ^CftjMEV-^** 1 bRtfftill K K >« 
lie (BPS. LDDM) <h©«e^S$£-£ftT, £© 10 
<k3fc*^tt©T««tf£Kl 1 a©3!SSifll*rtt «£o 

[0 0 4 9] ;in£©i&ftJl©-0iJ£$f$-r<5iil2J||7 
3ftirFfl!3l3fc«l 1 a«5*c*, mti. T i . C r. 
W, Ta, Mo. P bm<DMM&&m<Do-£><D'J>l3.< £ 

h—o^ts, &mm&, &/s->utM f> #>j 

[0 0 5 0] IOi5^2l7 3^t/i?» 

rtJK*3t«©-ffifc«3e*iti3 0 ota. &mmmz% so 
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U -^©Ig 11817 2^itt©#Uy | j3>lTr$ 1 | 1 t 
S&ff ttttlr>ftt. ^1172 fztfT'tS. <Sg2g|73£S 

[0 0 5 1 ] $fc^3 tCiJUT, ^ftmStLTW^rl 
S7 1 a<h«*^3 0 0 tfflfiBKE«Sn*««flcW7 
5ta. «A«Bt»5-2 0"0 nme*©Jt««W(r»HT 
OK, LTOg|#©Kft->'Ja>l«. ffty'JnyE 

$«7 0*«*S#*«MiA^«, IO*«ttiJ«t»C 

[0 0 5 2] 3t»JRHt:LT«l6-ra©*ftSr**» 
3 0 0©-«*«ric-r*SBll»7 2tt, «AtfgtJ»5 0 
nm~l 5 0 nmgS©#iJ j/'J3>iXI4#IK. * 

»ft«C*ft5r»i«3 0 0 ©ffi©-HI5*SfiETS 
f§2IR7 3ta, HAfcfBIJP.l 5 0 nmgg0?>^r 
>->'JiM K«W»&-&*. C0i5fcR«#:R7 5 tcjg 
f * « tcE« S fl* » 1 W 7 2 * # U -> 'J 3 >BI j5» 6 « 
JiSU ^*«:)»7 SfCgEf S4>«IS7 1 aSr#»J->U3 

ltT£5. fllAtf;, {g'(r^« v'J-y-f HBS£«i«#:|R7 
5 llSMS'tSiMSM^l^iM-ll^I^ 

b £ 3 „ C <D£3Jl&mM.3 .0 0 £§ttt#M.7.»5 -.. 

±lCP^T^>l^tC, ■ BtttttR 7 5 ©»j«aic.7.-*,h Uv 5 
7, H8SAft4.u t*< ,;. IMtfit 3 0 0 

-rnta*, mmwm? swp^H^iSften-s©-^, us^. 

«#K7 5**<l«l»-r*.J:t*«nIf)gtft:D, **Sl$tC 
iMl7 0$i^tf5.- 

[0 0 5 3] 02BLtX0 3{C^-r«t5^, 7-^63 

ta, n>2? b&-)i<8 izitLT*mmmm<D'pmm 

7 1 btc«^$nT43 0, Str(p^®7 1 bta. 
£ h*-JW8 2£?>bT, «»JAta^'J-> l J3>^^f,/j: 
a©-5SW*flEy-**i«l dlC«M«JtC 
SttaMTHi. ft, <P8*B7 1bta, (IftttLftilMlflg 
^oti§7 1 aiH-«to>5l?l«r»j*£n*. 
[0 0 5 4] 3 0 0 ta, 9 a 

jgtLTta. TFT 3 0 Srffilft-rSfeftO^aE^S:^ 

s^3 a\z&m-?z>ittt><DM&&mwim& m&-t%) 

IE*i!S J f'ft*j®©^ttfei!ST-SJ;^b, ^li2 0® 
MiAj«S2 uc«j&3n*s*ffiTt)*Jb«t^. 11:. 

Tfflflii^Kl latC-p^TS. ^©1M^TFT 3 

0fc»UT»i5**R«T::££»ttSfcftK:» 

3 0 0 t|Wl«tC. B«l*^««)i»&-t<OflHCiSKLT 
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[0055] mmmms a«, +ii7 1 a*<f«-rs 

^ttCiO, 3>^£ b*-;U8 3Rtf8 5 5^LTf 
i*#E 1 a © 5 H U-f >ffi« 1 e 

«Sntl»4. EP*>> *£IK»ttTtt. *MJ17 1 a 

I«fcR«JIfcUT©««Kill*.T, i*fl9a$TF 

T3 o^ais&ia-rsHMifcSfc-r. ^J^tc^i 

7 1 a SOS 7 1 b^tfi^ltbTflJffl-rntS, sws§it 
ifimflMl 0 0 0 nm~2 0 0 0 nmggJCg<Tt>, 

y^>yoD**jk^Hi±te>bft3i"3. ....... 

[0 0 5 6] B.2&tfH3IC*frvr. f^^fgftt, 

si/iTFT7Kisiot, ^nicMi^KB^ns 

8Wfc*tl6]S« 2 Ot*i*TW. TFT7HIS 

ion, (sjAtfe^Si, »?xifi,.5/U3>i«# 

[0 0 5 7] TFTXHSIlOIClt ¥®W(CJIT 
©* 1 0 c v e, tit t s 5 (02 4t"F#D'ffl 

'. ^a^'3:v'a*;« x^- ^ b 

a, ■ t:f.t. ®JOM<DSM&X&m\$^®W*^iv&-< 

nxfe 0 . AllttlzttffclEfcjgia L,;£?£ll©gSl*PF&# 
[0.0 5 8] E 3 tC^I" J; 5 »C. TFT7WM10 

l:ll'i*M9 & tfmtft>nX&K), -taJtfllKtt. 

#!9!&tSttT^5. Hil£Wi9 atefltJAfcf, I TO (In 
diun Tin Oxide) mtS.£<DmW&n&mfrZfc2><, Sfc 

[0 0 5 9] ^if2 0ICH *0^®C*o 

>^<aa[*©3rS©iBi«i«ia*<»snfcEi^Bt2 2&m 

[0 0 6 0] *ffaS«2 0£«, IMMfcXtt-X h7-f 7 
0 S^x-^iH 6 a t^lcStt** GlXS 2 0 ±©M8 

k J: o , ftfrSffi 2 o s © Attfta^ * 1 

a' ^laagV-XMttl bS^iiSRKKXStl 
c (CttAI - £©£, J:D«*K:lflJh"C**. HlC. -© 



(7) 

A? 

7t^g«©ss±#si»<ss€r^-r«. ft, ^©ct^tc 

2 0 ±©i£7\:lg|tt$?£ L < tt. JlT^ 
mm3 0 0if-^i6 ati>6&5*AIfl)rt«l:tt 
*. cni:«tQ, *rfa«1£2 0±© 

[0 0 6 1] d©«fc5fcfll«Snfc, Iill9 a £** 
fa*«!2 1 t^ffit§±^l:Ei§nfcTFT7M 

io mm io t»isja«2 o <t©wtr«, ;i4tic 
mm 9a*e, ©mi^fflirasnT^&^tKiiTiEfijffii 1 

fcttA#t&ft&. •>-Mtt.iTFT7W*Kl OS 

[0 0 6 2] MIC mmXri y^>^mTFT 3 0©T 
fctt, T**fi*l* 1-2 nT*v£. 'TttttHRl' 

2(1' T«83fc«tfl -l- 'a tJV£\TE T;3 0 !«jWHIMM*£. 

: • tKAD. T F 1 « 1 .0 ©SB©«fi^(S*3 ft. 

f t 3 o coiwtois-fbtwjk^iiiit^rr*.-.. . 

[0 0 6 3] 03fc:43^T. II^7f>^ITFT 
30 3 011 LDD (Lightly Doped Drain) Mm$:#l,T 
459, iSS3a, ^KS3E^3 a75»S©«*K«t 

a' , 3 a if *#■ 1 a t S«»T*y- h« 

mm^tsmmmm2, *i#iia©fiisv-^i 
« i habeas h* w >s« i c . *m»m 1 a ©ss 

[0 0 6 4] j£Si^3 a±C«. d 
^ffiU<E»3>^^ h*-;P8 2Rt>'i«iggr ; l/'r 
40 1 e^SU-5rJ>^^7 h*-;U8 3^*#^r^?L^nfc^ 

i«fytte&Bi4 l^snx^s. 

[0 0 6 5] SKI JBIH«bMK4 l±JC«*iBlg7 1 aR 
^'7 1 bMCXiC^ft^3 0 0*^filcSnT43O. Ctl^ 

©±(c«, tpmm 7 1 ast/7 1 t>^**ai;«n>* 
n?tm 2 a Mttiisi 4 2 tm®, snt^s. 

[0 0 6 6] list. Bllf B »l4 1 

fc*fLTti. i o o owmtz'fToztizxr). *m 

Ml a^^SI8 3 a£«Wc-f*# , J->'Ja>IR (Xtt 
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13 

KffiALfc-f*>©fiH4{t;«rHoT s b«tV». ffl2f, SH2 
JMIttMM 2Jc*fbT«, £©J:3&ttrii*fT:fofc^ 
£&C£9. §»*£3 0 0 ©JMEttifite^i;*;* h U-X 
©igft]5:SI£<i: 5 £ IxTfcct l>„ 
[0 0 6 7] *2MlffiK1HR4 2±fctt5 f -*«6 a# 

jBj*sn-cfeo, ;m<=>©±fctt> ttiTia^n; 

S3>** h*-;U8 5tf&ft£nfc?6 3JIMfl&ftlK4 

a nfcjB 3 spfl^is 4 3 ©±a \zm-t e> nx >» % . 
to o 6 8] &>±<D&o\zmf&2ntc*nmMf&\z£n » 

tf, jttlilifi 2 0 6 T F T 3 0 ©f t *;WH{ 1 

^«n i 6 a&tfrtjfc*tti«©-«fc4g*iB3 o o m 

fc, -t©3B2K7 3) Ti&ftfcfT?. <fi#, TFT7U 
-YS«1 0«*»6i T.FT3 0.ffl.ft*JMIftl a' & 
tf*©ttifiKR93fcrt*Altl/J:5 tf-St, .T«JSE3t«t 
1 1 a-vmftZft? C4#td, aRS©*^-*^©:/ 

[0 0 6 9] $fi£«2 O±©a0l£R©J:3- 

fc. *W>©A8f*fc*»V\SSK*t*s<DA 1 ■t^ftttftx-y-'- 
•»6 a *R*W©ifc«ttiS fr>MiaMlW&%84*2!llr *• 
©ftffiC.-.f&frS's' fr'F^T^iOUCffi^M^^ffilSHum.'l 
•»©R DJtotfAtW* is*-fi fg£:f SlSffiSi*^, f*?S. 
*«E#3tft£*TF T 3 .0 3&^.«IWffi«*HTT3S3t. 
-T*(DTtt, «3t3»*t4«W. .:-*.— -i— - • - - 

[0 0 7 0 ] cnKJt^TSBlHli»l8Ttt, 
1 a K#**JIMIE«#Jttttt'h3 < 5 tCRK^T 30 

1 alCJ:0TFT3 0 Srit^T-S d t*«T#i>. 

BS7 2&^tpffi)S7 1 atC£D?#iKI^5&$n&,, Ctlf, 
©IS*. TFT3 0©#tt*«3t'J-^C«fcD*ft;-r*C 

[0 0 7 1 3 «ffC**JS^HT«, ft®iRJI£LT<DSf§ 
1172 KC^^IKJB 7 1 a 12. WttfcUfctf U > U a > 

0> ^**;P«*t>H««ffiV t h*l»©fcafcP, 
B. AsU K-XbfeX«y > K-7©# U ->U3> 
BM (X«7^;U77XvU3>«©->'J:3>SI) *6ft 

tt«») £«ffi#WiH-©3fc"R'R#fi:«:, SK3t»iRJi 

*«*rr*. ftot, fir*;Mi*i a' -c?xjR£n&;i 

T, 2&tf<f*i!7 1 alCJ:03tS;»JRI»*T 

**©TJf?l8£T*?>. TfcfcS, TFTft 



ft Bij 2002-1 49089 (P2002-149089A) 



[0072] u±mw Ltz «t ^ test i nmwmon%.yt 

¥SSK<fcttWf. TFT3 0ffl±J^ x-^i6at 
rtj«aEJtR©-«fc*«»»3 0 0 t^ILTl^© 
T\ £n&lC«fcDTFT3 0«-»tC2I^Sn-5. fto 
T. «*tf0. l*SS©»jn*S#t>A lBta>&fc* 
WAtfO. 1 X8KOSiB*S#St)!S«^ 
a>JKR^&ft«9l2gt7 3 3 0 0t*ffll> 

T*>, p#*tafc«3tt'r*CltK«fcO. #JA«> 0. 

ooooi~o. oooooi %mg.<Dm#>Tm^'M'M 
¥*«»&n*. l**>, c©iptc^aT«+^^cig7 l e 
ttn^wsnft^aaEKW^-^iie a^iM3 o 

©»«m1**-r*.x-3'i»6 aWWM3 0 0 ^ii^ 
ItLTfV^COTV, TF.T7WM1 0±©«g« 

fiJTft*. JSC. S«ffiKSa&3ttTttfc<.,5 s - : *i» 
6 aJC»ofc>5ri*J (12T«^)) CfSftlXftftCT 
FT3 0©ft^S«la' x-^«S 
6 aTi&^T^, Sg=»*jl3 0 0©*^^(C»ofc*-(t| 
(H 2 T?«t£fa) t«»UT»»JCTFT3 0©xi-* 

5.- • •-• - ' "• ' : • ■!.-:».. ■ \. 

[ o o 7-3 ] ^mmmm-Tumz.- pmmfm^mm^ 

« §»H-3. 0 0 WjSS?,- * «U6 a.<t'.0,%TfilC»» Smf i 
T^-5o fill*.. ,T--*l8.6:atff.WSj8.1'a,':,t©o 

Pel t $ n^.^sis 3 o o tfift&~r z> <Bm. <. 

-^^6 atftWItl a' t©WlC*lt*«.«* 
[0 0 7 4] ^(C, 04S^0 6&#fi9bT,.*HSS^ 
^dlc, @4tt, H«**«*tc*W*-r— aS 

t^&a*3 o o s^sft^^oo mmzm 

[0 0 7 5] B4l;^ti5i:, **lfi»S8Ttt#B* 
©#BBP«*tt. iK«*i»3 0 0 t. 
-;i/8 1RZ>'8 2©^fiJcffl(C^»H3 0 OrfftiWlT^ 

mTmzMfeznz,. fcT^newMisoow 

[0 0 7 6] Cit'TFT 3 0©±ffliJlC«, IflbCt 
1IS3 0 0 6 a MftttSai, TFT 
3 0©Tffl(c«. t&x^lclHeanfcTfiiJiS3tMl 1 a 

jwseu T«7t)«i i a<D&i$.mmz, ®m&3 o 

0Rt>'x-^^6 aj&^tt**^©^"]©^** 
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[0077] seoTEi5tc^Tct5i'. 

mc*^S±« (IP'S. AS*ft©A«<B'J) *»6Alfr* 
AltftL 1 K:*tbT«. g*R3 0 0©J6 2R7 3Rtf 

.fcSfcAtfftL 1#TFT3 0\zmm?ZZt&W5±-V 
#5. Sir, TflMSWOBl 1 att. ±«K*4a»fcJi 
(HJ-6, ®*6§I3 0 0 01217 S&ZfT-Zme a) 
±9t>— lilt) /Jn£<^j££*IT 1^ SOT. AW^LltC 

tinstoo^* 5 . ±«©«0tii (Si«3.oos 

a) <DmzmiT, ymmytmi uow >o 

[0 0 7 8 ] 0 6t^T«t5tv:, 

m\Z&VZ>TM (IP^. A#t^©m#tfiiJ) *5AStt5 

• BlDftL2K:*fLTtt, TIMIl l-a*«aE3t»tb . 
.TflMBT.*. fto.X, iICDJ:5&M9.ftL 2#T.FX3 . 

i ait, tmiz&zmxm (ip*>. fiS3oo©^2. 

• 17 3R^-^»6 a) .«tOt>-HIO/hS<»J«.Sn 
Tt^-5©T\ MOftL 2II^itl5^ft(5^ro-. §B 20 
fli, T««3t«l 1 a©Jg&£tfettT, ±ffl(K: 

©F*3ffl ^S*I3 0 0<D|*lE) Kft^o-TittT. 

-U*»U*36*6, ±fflt::»*j83teJi <HJ%,.«Si»3 0 0 

2 Br7.3'ft~tf ^-^iB 6 :a-)" i T F T 3 0 ScDWtC: t- r- 
*!R«*<««P*', 3- O'O mm 1 M7-2 S^*.iv: ! ::7 

..«tJI.7 l.a ) >rt^,ffiT *©T*.*,a«0 i3-{:M-0.*D/2JC i ;• 

(IP*>, «i«3 Q0ffli2l7 3.S«:f-^6 a). . ■ -. 
<T>nWZR&-$%>Z\ii\ZZiZ>VmWjftytL 3R0!#1S 
»3tL4tt, 3tt»JR«K«tO!»«»*an*. 30 

[0 0 7 9 ] ft, Tffl'JiiT'e^l 1 a ©Affile t>3t!RJK0 

[0 0 8 0] £k±<D%&. ^nmmmiZXK), TFT3 
ftffctt £ S5 * * H i K ct K> mm 7, -f -y ? > ^ffl T F T 3 

[0 0 8 1 ] £JUK91bfclliSJB*Ttt. #«S*7 0 

oH€*ffi«««**ty«»»3 0 0*, rtKBSfclKa: 

^temmnMQ a t t f t 3 0 t^mmmrr^mM 
*fam&KmtLTffif&-fzz\£b'sjm-?<)t>2>. urn 

[o 0 8 23 &>±.®w\stz&MMm-ete. m3\z7Khtz so 



16 

a(0T« (BP5, l3M^iHi4 3©gffi) Ktfctf 
a^»j£3!E*3 a Jc»o &I*l:ft«*«4i; 
-5©£. TFT7K1S1 0 IC^ 1 0 c v^MZZit 

112, glJMMUMM 1, S2IP«I4 2, |g 
3HWI6*gt4 3IC**ffloT, ^-^6 a^©SEIS 
nFT3 O^^Sfe^O^ilCt DTfifttfaSfcfTo 
Tfcct^L, S 3 I 4 3^^21 flffiftl 4 2 
®±I®Si5:CMP (Chemical Mechanical Polishin 

g) mmm-r:mm?z>z.t\z£D, iewssogs 
[0 0 8 3] jgfcjK±»«bfcmfi»*Ttt, H^x-r 

7f/^ffiTF,T3 0«. !ffJK(ffl3l:^tfeJ:e) ■ 
KLDD«jS£#r?a*.- b»l«S» 
S K U-f >ffi^ 1 c JZ>F*B«iOfl-6ji*Sff tafct**-? 
t:y-h*JSfti»oTJ:^L. Sil3a(D-»^W 

fitS, HSSX-f 7f>^fflTFT3 0©y- h*ffi 
SHiKV- X«*£ 1 d & tfffi»K F U"f >m®, 1 e M 

■s> <om\z-2 m&^x^ws&mmxm&i £ w. -s® •, 

• «t-5 Kxa^MSr h^W*><y^^ K^±-TT. Ft 

[oo84] (* 2 mm^m) k\z, *%iw<Dm 2 

«, SB2HJfi»*t:*tts, El 2 ©A- A' ffffitC^jS 
H3lC*bfcJBl|Mfi»!Ba:H«©»i*S*»c 
[0 0 8 5] 0 7^^T, ^2^Kg^i8©««^S 
0' , ■X«fl[|g«i««E4a«>t)ttJ|7 1 a' fttftS* 

#17 5' *6a5itsi7 0' ©iiftiiofeT 

D. n>^i7h*-;U8 3' tCctD*^»7 1 a ' <hiS 
iSSHW >IS«i:**»ttSn'r^4. fit, 04*> 
e.0 6 5:#P,bTiiB^brc©ii5l«tC, f-?i6a' 
(Cd:-5.rt®SW*<S!tt--5J;5{C^©iRHl 7 2*Sx- 

o^T«, H1^6H3*#!iabT»i«bfcSBl|li6P 
iilil^-C^^o 
[0 0 8 6 ] fi£t)TSB2||JS»»K«kntf. TFT 3 0 
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aK«fcOffibtt. 3SC-tO±^'6rt*Jg3tK©-W/t 

3t®JRB 1 7 2 tzj:0©iR$n-5OT. r-?86a' 
*utt*Sft3 0 0 • ICAWTSAWftf^TSS^tt 
flESKi&^o. r-^6a' ©f*!fflT-3i£T3f*lffl£ 

[0 0 8 7 ] {m%ft¥mw.<D±wm&L) £u©=t 5 ic 

«H8fttfH9«#liSbTR9!-r«. TF 10 

T7KIS1 0**©±fc»J«Sftfc*llMaBII£# 
lc»rtl**2 0©«3^6Jlfc¥iiiHT*t). B9(S. m 
8©H-H' SfBitSS. 

[0 0 8 8 ] 0 9(C*5^T. TFT7KSS1 0 ©± 

zroyftmizmnvt. wmmmm&i o a©H>as«£ 
»5 2.o^«o**ica,..x-^«.6 atca^m^-^m 

•TSx-^^llillISSl 0 1 ft^SOHHnRMFT- 1 0 20 
2 4»TFT7HS«1 0©-a»Cj»oTlfi!^SnT* 

©fc.e> tf, . M*mmm®& i«o< 4 * ,: - : 

:ttt»3*.T*>fti».,.fcfc, rfT,—5>jmmm& io,u ... . 
1 0 a©jafc»o.x-m.«KK5nCxt>.«t. • . . . 

l>„ MCTFT7KSS1 0©^S-iaiC«, B4fe£ 

aMB*i 0 aosflitc»tt&nfc^a»«i(iiiitti 04 30 
* fc. »i^a« 2 0 03-t- < 1 1> 1 «3f ir 

fcHTtt, TFT7WM1 0&ttffl&K2 0 t©^ 

»5 2tiOTFT7HI*l 0 KfiMfSftTHS. 

[0 0 8 9] ft. TFT7HI1S1 0±Ktt, nn5 
©5*-*»M»IhIK 10 1. jtSflUBMallB 10 4ft; 

icm««mi^;u©:/u^-^«^£H&{i^K5tefT 

aEiaJ»»*»J«bTt>J:V>. 
[0 0 9 0] BUiHl3^6BI9ft#H8L,TKWUfcSWlS 

iit-a, o i &cfi££jiMii!B 

1045:TFT7K1S1 0 ©±KI8tt*f«to 0 K, 
#J*J£TAB (Tape Automated bonding) SS±(cHa 
JnfclilLSIC, TFT7HI*10CDBaai so 



©ttat3fc*«A3«-«Mft T F T 7 SIS 1 0 ©ttJW 
3t**tBI*-rSffl!HCtt#^. #J;Ui\ TNt- H. VA 

(Vertically Al igned) =£— H, P D L C (Polymer Dis 
persed Liquid Crystal) FlfOlbfl^E- /- 
"7'J— *7-f h*— hV/-V"J-^7>>^^E-h*©giJ 

[oo9i] («a^fi«©^ffl«fd) u±mwvfc& 
3u s js.>?9-\ i o oftwttt, •■/\py>5 

>^©efe^z!g^.b/«S^5.>yn.-^ > 1 1,0 2d*tS! 

Z\<D3>Zf^--y b 1 1 .0 2 7&v£»ttS£ 

tifcaitjttt, .rtau»cs«snfc3.tt©.5 7-i 1.0 6. 

*J;^2tfc©^-1'i7P'f 7^57-1 1 0 8tC<J;oTR 
GB©3)^fetC^SI$nT.. #RfiH:»*-r.6 5-f F7t 
;U^1 00R> 10 0Gi3j;tfl 0 0 B IZ^ttl^timfr 

ns. zzx\ 5 * hwf.i o o r. looGiitf 
i o o Bvmmt. ■±&\sj£9mj»ntoM*n&jK&8£- 

B§) *f,M$fiM3 : G;i-B:.©1S^mSX#.n«©": 

i JfctJrr.* <h .: 3KKA«S IA©T%. Bfr.Cfcfc 
K , A#* U >Xl 1 ..2 ,2 v U. U>.X 1 1 .2.3 43 J: Ds 
ttiWU>Xl 1 2 4 'J U-1/>XS 11215 

[0 0 9 2] ST; hA'J^l 00R/100G, 

i o o B\z£-DX*tn?nmmzfttzytiz. y^vu-i 

y>77VX&l 1 1 2tC3*^6A»-r*. fit, 
^©y-f ?n-f 7^^'JXAi l l 2t::£^T, Rfeis 
J;^Bfe©7t«9 0»c®Jfr Gfe©7tttuljl 

->1 1 2 0IC«. g»tL->X*l 1 1 4iCj;oT*^- 

[0 0 9 3] hA*;U^l 0 0 R. 100G* 

•fctfl 0 0 BtC«. y^f^n-f *;?5 7- 1 1 0 8{C«t 

*^c, h;\')^10 0R, 10 0B©jgii#tt 
^^p^^$7-iii 2tc±0R»bfc«K18:«' 

$ns©ic^b, v-i \*rt)\>y i o o Gvmmmt^n 

S$SWSn-5©T\ 7-f hn^lOOR, 10 0B 
t«t«^#Sr, 0 0 GCJ;SS^1C 

[0 0 9 4] m, ftHJfi»a8T?tt, *tl*]**2 0lC, 7J 
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i a* i «# j£T*«fc 3 tcv-r ^ □ i^ >x*»j*UTt> 

i^. TFT7HM1 0 ±©R G B \Zft 

m-rZ>Wmnffi9 &T\Zt)y-Vi?7, h*T?#5-7-r 

tf, AtOt©iyt^£ft±-f&~£T. «*t»Jlft* 
*81^8T*5. MfcSfc, *fr&)M&2 0±»c, M 

■t)©jB»f*©ffia-r4^8isji*ifta-r*c:tTf. ft© 

.J&*H^T#*.. ... ........... 

[0 0 9 5] #3gBJte, JiaUfcJ5EM3K«lClS6n.*.fc 

[0ffl©ffiW£iaBjl] : ' 

[0 1 ] #^bj©ss i ^mmm<Dwm^mm\zaM^ 
.. m 2.1. m'i&nmn<Dm$wmmmtamt^r*%k}-*: 

[03] 120A-A' $r®0T&&,, 

[04] mimMMm\z*5V2>'±m&ftm&tfTm&yt 
mzmm ux^-r t f t t i«©i$o¥I0t* 
a. 

[15] 04©B-B' »rjBt:*i^«at3tta^!»JR© 

[0 6] 140B-B' »rffifC*tt-5jB*&0fit!RJR© 
«H L £^T05£«&W®0- (^©2) 
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[0 7] *2^*®»tC**t*( 

jtrr&<BH)f©$Tffi0T*&3. 

[0 8] HJ8»»©«Sl3tt¥S«^l5tt<&TFT7U'f 

s « £ -c- © ± (c s nfc ^m^s^ t # £*r i6js« © 

[09] 08©H-H' $rB0T&-5<, 
[010] yDyi?^«@Tfe5. 

1 a 
1 a ' 

1 b-fi*«V-*«* 
1 c F >ffi« 

1 d-iSSSV-Xf 
1 e-aMFHX 



2 •••»*»«! 

3 a-^fiH 
6 a— *| 
9 a--]!; 
1 0-TFT7H1I 

10c v-m 

1 1 a-T««3ttll 

1 6 -bun* : ■ ■ :• 
2.1-^tftj.;. 

2 2-|B|S]Ji i .v 

3 O-T.FT 



1, , It ' ... 



5 0- 
7 0- 



7 i a-^mm 
7 1 b-^aui 

7 2 ••■«*»©* 1 K 
7 3-^»§l©^2IBI 

7 5-SStt#l!R 

8 1, 82. 83, 85- 

3 0 o—®mM 



15] 



[09] 
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(15) ' 

F37-A(##) 2H042 AA09 AA15 AA26 

2H088 EA14 EA15 EA44 HA08 HA13 

HAH HA28 MA06 MA20 
2H091 FA05 FA26 FA34 FA41 GA13 

LA16 MA07 
2H092 GA17 GA25 JA24 JA44 JA46 

IB24 JB33 JB54 JB64 IB66 

JB68 KB04 NA07 NA22 PA13 

RA05 

5C094 AA02 AA16 BA03 BA16 BA43 
CA19 DA14 DA15 DB04 EA04 
EA07 EA10 EB02 ED 15 ED20 

5F110 AA21 BB01 CC02 DD02 DD03 
DD05 DD11 DD21 DD25 EE05 

..... EE08 EE09 GG02 GG13 GG15 • .. 

GG32 HL03 HL07 HL08 HL11 
HM02 HM15 NN03 NN04 NN05 
NN22 NN23 NN24 NN42 NN43 
NN44 NN46 NN47 NN48 NN72 
NN73 NN80 QQ19 
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